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THIS MANUAL has been prepared to assist those who work or . 
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Power-Tube Fundamentals 


Power tubes are devices for con- 
trolling the transfer of energy in elec- 
trical circuits. In this respect they are 
similar to rheostats, switches, and other 
circuit-type control devices.Tubes, how- 
ever, permit much more rapid, precise, 
and efficient control of electrical energy 
than mechanically operated devices. 


The transfer of electrical energy 
through a circuit involves control of two 
factors, rate and direction. The rate of 
energy transfer is determined by the 
number of individual electron charges 
moving unidirectionally through the cir- 
cuit in a given interval of time and is 
proportional to the applied voltage. The 
direction in which the electron charges 
move is determined by the polarity of 
the applied voltage. 


Electron charges may be transferred 
through a circuit element by several 
methods. In one method, kinetic energy 
is transferred between adjacent elec- 
trons within the molecular structure of 
a conductor. This method is employed 
in switches, rheostats, and other devices 
which utilize conductive materials as 
control electrodes. Because the currents 
through such devices are controlled by 
mechanical means, the speed with which 
the amount or direction of current can 
be changed is limited by friction and 
inertia. 

In asecond method, individual elec- 
trons are transferred through a low- 
density, nonconductive medium, such as 
a vacuum or a low-pressure gas. This 
method is used in tubes and has the ad- 
vantage that both the rate and the di- 
rection of current flow may be controlled 
by electric fields. Because these fields, 
as well as the electrons, have negligible 
inertia, tubes can effect changes in the 
value and direction of electric current at 
speeds considerably higher than those 


obtainable with mechanically operated 
devices. 


In electrical circuits, control of the 
direction of current flow is necessary 
when the power source produces ac volt- 
ages and currents and the load requires 
a unidirectional current. Tubes which 
are used primarily to control the direc- 
tion of current flow are known as recti- 
fiers. All such tubes, however, are also 
rate-control or rate-limiting devices in 
the sense that they have a finite current- 
carrying capability. 

Rate-control requirements in elec- 
trical circuits range from occasional on- 
off switching to continuous variations 
occurring several billion times per sec- 
ond. Tubes which provide this form of 
control are known generically as ampli- 
fiers. Power-tube amplifiers are capable 
of controlling relatively large amounts 
of energy. All triode and multigrid power 
tubes are inherently rectifiers as well as 
amplifiers because they deliver unidirec- 
tional current regardless of the kind of 
energy furnished by the power source. 


Basic Considerations 


In its simplest form, an electron 
tube consists of a cathode (the negative 
electrode) and an anode_or plate (the 
positive electrode) in a sealed envelope. 
More complex types may also contain 
one or more additional electrodes. The 
purpose of the cathode is to furnish a 
continuous supply of free electrons; the 
plate collects these electrons. The rate 
at which electrons are collected by the 
plate (the plate current) is determined 
by the number of free electrons available 
and by the polarity and the strength of 
the electric field between the plate and 
cathode. Power tubes and rectifiers are 
usually operated so that the number of 
electrons available is constant. Conse- 


quently, the rate of collection or current 
flow is determined principally by the 
characteristics of the internal electric 
field. 


The internal electric field is estab- 
lished by connection of a source of po- 
tential between the plate and cathode. 
When the plate is at a negative potential 
with respect to the cathode, the internal 
field tends to prevent electrons from 
leaving the vicinity of the cathode, and 
there is no transfer of energy through 
the tube. When the plate is operated at 
a positive potential with respect to the 
cathode, the field causes a movement of 
electrons to the plate. The current 
through the tube is then determined by 
the strength of the field, or the plate 
voltage. 


Vacuum Tubes 


Under normal operating conditions, 
the velocity of the electrons emitted by 
the cathode of a vacuum tube is just suf- 
ficient to insure their release from the 
emitting surface. If no accelerating field 
is applied, these electrons tend to return 
to the cathode when their escape energy 
has been expended. However, the in- 
tense negative field created by new elec- 
trons reaching the emitting surface re- 
pels those previously emitted and they 
accumulate in the space surrounding the 
cathode. This accumulation of electrons 
is called the space charge. 

The approximate distribution of 
the space-charge electrons in the ab- 
sence of an accelerating field is shown in 
Fig. 1. The concentration is greatest in 
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the region nearest the cathode. The gen- 
eral relationship between plate voltage 
(Ep) and plate current (Ip) in a two- 
electrode vacuum tube is shown in Fig. 
2. At very low positive plate voltages 
(region E, to E,), only the loosely bound 
electrons on the outer surface of the 
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space charge are attracted to the plate, 
and the plate current does not change 
uniformly with equal increments in 
plate voltage. Over a higher range of 
plate voltages (region E; to Ez), the re- 
lation between plate voltage and plate - 
current is nearly linear. When operated 
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Fig. 2 


in this region, a two-electrode vacuum 
tube has substantially constant internal 
resistance (called plate resistance, or rp), 
and the plate current follows the normal 
Ohm’s-Law relationship. 


At plate voltages higher than E;, an 
increase in plate voltage does not pro- 
duce a proportional increase in plate 
current because practically the full emis- 
sion capabilities of the cathode are being 
utilized. The voltage at which essentially 
all of the electrons emitted by the 
cathode are collected by the plate is 
known as the saturation voltage and is 
indicated in Fig. 2 by Bs. 

Two-electrode vacuum tubes are 
extremely useful as power rectifiers. Be- 
cause they are entirely nonmechanical 
in operation, they can be used over a 
wide range of frequencies. They can 
operate at both very high and very low 
temperatures, and can be designed to 
withstand very high inverse voltages. 
The substantially linear relationship be- 
tween plate voltage and plate current in 
such tubes is also useful as a means of 
obtaining virtually distortionless rectifi- 
cation (detection) of radio signals. 


Like all rectifiers, the two-electrode 
vacuum tube is a special form of switch- 
ing device and, therefore, does not pro- 
vide any power gain. However, the con- 
trol of circuit currents by means of elec- 
tric fields can be extended to include 
amplification, oscillation, and other func- 
tions involving actual power gains by 


the addition of a third electrode called a 
grid between cathode and plate. When 
the grid is placed relatively near the 
cathode, the application of small volt- 
ages to the grid can produce the same 
change in the internal field, and thus in 
the plate current, as large changes in 
plate voltage. Large amounts of plate- 
circuit power can thus be controlled 
with relatively little energy. Special con- 
trol characteristics may be obtained by 
the use of two or more grids or control 
electrodes in a tube. The construction 
and characteristics of the principal types 
of multi-electrode tubes in general use 
are described in detail later in this sec- 
tion. 


Electrons accelerated by even mod- 
erately high plate voltages may acquire 
enough kinetic energy so that they dis- 
ledge equal or greater numbers of elec- 
trons when they strike the plate. Emis- 
sion produced in this manner is known 
as secondary emission. 


Like primary electrons, secondary 
electrons are attracted to a positive elec- 
trode in the tube. In a two-electrode 
tube, they return to the plate and their 
only effect is to produce a weak negative 
field similar to a space charge which 
tends to repel some of the primary elec- 
trons approaching the plate. Although 
an increase in plate voltage beyond the 
saturation value does not increase the 
plate current of a tube, it produces a 
proportional increase in the velocity 
with which electrons move to the plate, 
and thus increases secondary emission. 


Although secondary emission is fre- 
quently employed in special multi-elec- 
trode tubes, it may produce effects 
which interfere with normal operation 
of power-tube amplifiers. These effects 
and the methods used to overcome them 
are discussed in detail later in this sec- 
tion. 


Gas Tubes 


In a vacuum tube, space charge in- 
hibits the release of electrons from the 
cathode, and thus limits the plate cur- 
rent at low and moderate plate voltages. 
Although the space-charge effect may be 
reduced by a reduction in the spacing 
between plate and cathode, it cannot be 
entirely eliminated by this method. The 
negative space charge can be neutralized, 
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however, by other methods—for exam- 
ple, by the introduction of a controlled 
amount of mercury yapor or inert gas 
in the tube. 


When a gas is present in a two- 
electrode tube, free electrons in the gas 
are attracted to the positive anode and 
add to the anode current. Positive ions 
created continuously by collisions be- 
tween gas atoms and the free electrons 
neutralize the space charge so that large 
currents may be drawn at low anode 
voltages. In addition, the space-charge 
neutralization effectively increases the 
thermal efficiency of the cathode. These 
advantages make gas tubes particularly 
suitable for use as power rectifiers. The 
use of gas tubes, however, requires pre- 
cautions in circuit design, physical in- 
stallation, and operation which are not 
necessary with vacuum tubes. These ad- 
ditional requirements are discussed in 
the Rectifier Considerations Section. 


Generic Tube Types 


In tube terminology, generic type 
names such as ‘“‘diode,’ “triode,” 
“‘tetrode,” and ‘‘pentode’’ indicate the 
number of electrodes directly associated 
with the emission, control, or collection 
of electrons. Auxiliary elements such as 
heaters, internal shields, or metal-enve- 
lope shields, even when provided with 
separate electrical connections and 
shown in the tube symbol, are not 
counted in establishing generic-type 
classifications. 


Diodes 


The diode types listed in this Man- 
ual are used principally as rectifiers in 
equipment for converting low-frequency 
alternating current from commercial 
power lines or local sources to direct cur- 
rent. 


Tubes which contain a single diode 
unit, suchas the 836 or 866-A, are known 
as half-wave rectifiers because they are 
capable of conducting current during 
only one half of each ac cycle. Tubes 
which contain two diode units, such as 
the 5R4-GY, are called full-wave recti- 
fiers because they can be connected so 
as to conduct current during both halves 
of each ac cycle. Fig. 3 shows graphical 
symbols for a filament-type half-wave 


rectifier and a heater-cathode-type full- 
wave rectifier. 


Gas rectifiers have a very small in- 
ternal voltage drop which is practically 
independent of load current and are, 
therefore, desirable for applications re- 
quiring relatively constant output volt- 
age with varying loads. In mercury- 
vapor types, and to a smaller degree in 
inert-gas types, the voltage drop is af- 
fected by bulb temperature. Control of 
bulb temperature and other special con- 
siderations involved in the operation of 
gas rectifier tubes are discussed in the 
Rectifier Considerations Section. 

In a vacuum rectifier, the internal 
voltage drop is approximately pro- 
portional to the load current. Conse- 
quently, rectifiers of this type, such as 
the 5R4-GY, 836, and 1616, do not pro- 
vide as good regulation of output volt- 
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age as gas types in applications involy- 
ing varying load currents. Vacuum 
rectifiers, however, are not affected by 
ambient temperature and do not require 
special installation and circuit consider- 
ations. Certain heater-cathode-type vac- 
uum rectifiers, such as the 836, have 
very low internal resistance and are 
capable of providing voltage regulation 
almost as good as that obtainable with 


gas types. 


Triodes 


In triodes, or three-electrode tubes, 
an auxiliary control electrode, called a 
grid, is placed between the cathode and 
the plate, as shown in Fig. 4. The grid 
is usually a cylindrical or oval-shaped 
spiral of fine wire surrounding the cath- 
ode, although wire-mesh and grating- 
type grids may also be used. 


Because of its open construction, 
the grid does not appreciably obstruct 
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the movement of electrons from cathode 
to plate. When the grid is made positive 
or negative with respect to the cathode, 
however, its electric field can increase or 
decrease the rate of electron flow. This 
effect makes it possible for a triode to be 
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used as an amplifier. In a typical ampli- 
fier circuit, such as that shown in Fig. 5, 
the energy required to attract electrons 
to the plate is obtained from a high- 
voltage de plate supply and the elec- 
trical impulse to be amplified, the in- 
put signal, is applied between grid and 
cathode. Because the plate current of 
the tube flows through the load, varia- 
tion of the grid-cathode voltage causes 
the de power drawn from the plate sup- 
ply to appear as ac power in the load. 
The power required by the grid for com- 
plete control is ordinarily only a fraction 
of the power developed in the load cir- 
cuit. The ac power in the load circuit is 
always less than 100 per cent of the de 
input power, however, because some 
power is dissipated at the plate of the 
tube and in the resistance of the load 
circuit. In addition to their use as audio- 
frequency and radio-frequency ampli- 
fiers, power triodes may be used in suit- 
able circuit arrangements for oscillation, 
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frequency multiplication, modulation, 
and various special purposes. 

The plate, cathode, and other elec- 
trodes of a tube form an electrostatic 
system, each electrode acting as one 
plate of a small capacitor. In a triode, 


capacitances exist between grid and 
cathode, grid and plate, and plate and 
cathode, as shown in Fig. 6. Although 
these interelectrode capacitances do not 
have values of more than a few micro- 
microfarads, they may have substantial 
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effects on tube operation, especially at 
radio frequencies. For example, the 
grid-plate capacitance, Cgp, provides an 
internal path between the output and 
input circuits. When a triode is used as 
an amplifier at radio frequencies, suffi- 
cient energy may be fed back through 
this path to cause uncontrolled regener- 
ation or oscillation. Although this type 
of internal feedback is frequently em- 
ployed in oscillator circuits, it is unde- 
sirable in amplifier applications. Triode 
radio-frequency amplifiers, therefore, re- 
quire either special circuit arrangements 
or the use of a feedback-cancelling tech- 
nique known as neutralization. These 
special considerations are discussed at 
length in the Power-Tube Applications 
Section. 
Tetrodes 


Internal feedback between plate 
and grid, and the resulting need for neu- 
tralization in triode radio-frequency am- 
plifiers, can be minimized by incorpora- 
tion of a second grid (the screen grid) 
between the grid No.1 (the control grid) 
and the plate, as shown in Fig. 7. Tubes 
which employ a grid No.2 or screen grid, 
cathode, control grid, and plate are 
known generically as tetrodes. 


When a tetrode is used as an ampli- 
fier, the screen grid is operated at a fixed 
positive potential (usually somewhat 
lower than the plate voltage), and is by- 
passed to the cathode through a capaci- 
tor having a very low impedance at the 
operating frequency. This capacitor di- 
verts signal-frequency alternating cur- 
rents from the screen grid to ground, and 
effectively short-circuits the capacitive 
feedback path between plate and control 
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grid. The screen grid acts as an electro- 
static shield between the control grid 
and the plate, and reduces the grid- 
plate capacitance to such a small value 
that internal feedback is usually negligi- 
ble over the range of frequencies for 
which the tube is designed. 


Because the screen grid is operated 
at a positive potential with respect to 
the cathode, it collects a substantial 
number of the available electrons and, 
therefore, reduces the plate current 
which can flow at a given plate voltage. 
The addition of a screen grid thus in- 
creases the internal resistance or plate 
resistance of a tube. However, it also 
gives the grid No.1 a greater degree of 
control over the plate resistance, and 
thus increases the voltage-amplification 
factor. 


The voltage at which the screen 
grid is operated has a substantial effect 
on the plate current of a tetrode. This 
characteristic makes it practicable to 
control the gain of a tetrode by varia- 
tion of the de screen-grid potential, or 
to modulate the tube output econom- 
ically by the application of signal volt- 
age to the screen grid, as well as to the 
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control grid. It is usually necessary, 
therefore, to remove ripple and other 
fluctuations from the screen-grid supply 
voltage to prevent undesired modula- 
tion of the tube output. 


Because the use of a grid No.2 or 
screen grid reduces internal coupling be- 
tween the output and input circuits, 
tetrodes can furnish a high degree of 
stable amplification in relatively simple 
circuits. Some residual grid-plate capaci- 
tance is unavoidable, however, and in- 
ternal feedback may be a problem. The 
amount of internal feedback that can be 
tolerated in any amplifier tube depends 
on the frequency at which the tube is 


operated, the effective gain of the stage, 
the characteristics of the tube input and 
output circuits, and the methanical lay- 
out employed. Because of their high 
power sensitivity, tetrodes used in rf ap- 
plications generally require shielding 
from external fields and careful circuit 
layout to minimize external feedback 
between the input and output circuits 
of the tubes. In certain amplifier appli- 
cations involving high radio frequencies 
and high stage gains, tetrodes, as well as 
triodes, may require neutralization. Fur- 
ther information on this subject is given 
in the Power-Tube Circuit-Design Con- 
siderations Section. 


If the negative excursion of the out- 
put signal swings the plate to a voltage 
less positive than that of the screen grid, 
electrons moving from the screen grid to 
the plate tend to reverse their direction 
and return to the screen grid. The result- 
ing decrease in plate current causes a 
corresponding rise in plate voltage, which 
terminates the negative swing of the 
output signal before it completes a full 
excursion. This effect, which tends to 
reduce the power output of a tetrode 
below that obtainable from a triode hav- 
ing equivalent plate-input rating, is em- 
phasized considerably when there is 
secondary emission from the plate. 


The loss of a portion of the output 
energy which occurs in a tetrode under 
these conditions reduces the power- 
handling capabilities of the tube, and 
causes serious distortion of the signal 
waveform. The output of the tube, 
therefore, contains harmonics of the sig- 
nal frequency and other spurious fre- 
quencies which may cause considerable 
interference to communications service. 
Such distortion may also be highly ob- 
jectionable to the ear or to the eye when 
a tetrode is used as an audio or video 
amplifier. Although this effect can be 
minimized by reducing the amplitude 
of the plate-voltage swing so that the 
plate voltage never swings negative with 
respect to the screen-grid voltage, this 
expedient imposes further limitations on 
the tube output. 


The abrupt rise in the plate voltage 
of a tetrode caused by the reversal of 
electron flow tends to draw both primary 
and secondary electrons back to the 
plate. Collection of these electrons then 
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makes the plate less positive than the 
screen grid so that the tube current tends 
to reverse again. This interchange of 
electrons between plate and screen grid, 
called dynatron action, may continue 
for several cycles, and is equivalent to 
an oscillatory current. Although dyna- 
tron action forms the basis of certain 
tetrode oscillator circuits, it is highly 
objectionable when a tube is used solely 
as an amplifier. 


Pentodes 


The limitation imposed on the plate- 
voltage swing of a tetrode by ““dynatron 
action’ can be overcome by the use of a 
grid No.3, or suppressor grid, between 
the screen grid (grid No.2) and the plate, 
as shown in Fig. 8. Tubes which employ 
five-electrode structures of this type are 
called pentodes. 


When a pentode is used as an ampli- 
fier, the grid No.3 or suppressor grid is 
generally operated at a fixed negative 
potential with respect to both the screen 
grid and the plate and thus establishes a 
negativeelectrostatic field between them. 
Although this field is not strong enough 
to prevent the desired movement of high- 
velocity primary electrons from screen 
grid to plate, it effectively prevents both 
primary and secondary electrons from 
flowing backward to thescreen grid. Con- 
sequently, the plate voltage of a pentode 
may swing negative with respect to the 
screen-grid voltage without the loss of 
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output power and the waveform distor- 
tion that occur under the same condi- 
tions in a tetrode. 


The grid No.3 or suppressor grid 
may be connected internally to the cath- 
ode, asin the 1618, so that it is automati- 
cally maintained at a negative potential 
with respect to the plate and screen grid. 
In most power pentodes, however, the 
suppressor grid is an independent elec- 


trode which can either be connected ex- 
ternally to the cathode or operated at a 
positive or negative potential with re- 
spect to the cathode to meet various 
application requirements. The use of an 
independent suppressor grid permits the 
introduction of an auxiliary signal or 
control voltage into the tube circuit. Al- 
though the screen grid can also be used 
for this purpose, a suppressor grid is gen- 
erally a more effective control electrode 
because it requires much less signal power 
for full modulation of the tube output. 
In addition, the shielding action of the 
sereen grid minimizes undesirable cou- 
pling between the suppressor grid and 
the control grid when signals are applied 
simultaneously to these electrodes. 


Beam Power Tubes 


The power-handling ability of a tet- 
rode or pentode is limited to some extent 
because some of the available electrons 
are collected by the screen grid and, 
therefore, do not contribute to the plate 
current. In beam power tubes, however, 
the lateral wires of the screen grid are 
aligned with the control-grid wires to 
direct the flow of electrons through the 
sereen grid to the plate. A sectional view 
of a typical beam power tube is shown 
in Fig. 9. As indicated by the dashed 
lines in the figure, the stream of electrons 
is divided into sheets or ‘‘beams”’ which 
tend to pass between the wires of the 
screen grid. Because relatively few elec- 
trons impinge on the screen grid, a sub- 
stantial portion of the electron energy 
that would otherwise be absorbed by 
the screen grid and dissipated as heat is 
diverted to the plate, where it can be 
converted into useful output power. 


In beam power tubes of the type 
illustrated in Fig. 9, dynatron action and 
other undesirable effects of secondary 
emission from the plate can be mini- 
mized by spacing the electrodes so that 
a space-charge effect is created in the 
heavily shaded region. The negative elec- 
trostatic field produced by the dense 
concentration of electrons in this region 
blocks the escape of secondary electrons 
from the plate, and also prevents the re- 
turn of primary electrons to the screen 
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grid when the plate swings negative with 
respect to the screen grid. Stray second- 
ary electrons may be prevented from 
reaching the screen grid by paths out- 
side the effective field of the space 
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charge by the incorporation of spe- 
cial beam-confining electrodes operated 
at cathode potential. 


Beam power tubes may also employ 
suppressor gridsrather than space-charge 
effects to prevent the reversal of elec- 
tron flow when the plate swings negative 
with respect to the screen grid. Because 
beam power tubes are generally used in 
the same applications as power pentodes, 
they are represented in this Manual by 
a pentode tube symbol. 


In general, pentodes and beam power 
tubes have higher power sensitivity than 
other generic types, 7.e., they require 
very little driving power in relation to 
obtainable power output.The use of pen- 
todes and beam power tubes in multi- 
stage equipment, therefore, minimizes 
the number of stages required to obtain 
a specific power gain. 

These tube types are especially use- 
ful as buffer-amplifier tubes and fre- 
quency-multiplier tubes in transmitters 
and other types of radio-frequency power 
equipment. Pentodes and beam power 
tubes are also widely used as audio-fre- 
quency power-amplifier tubes and mod- 
ulator tubes, and in certain types of 
oscillator circuits. 


Construction and Materials 


Although power tubes may vary 
widely with respect to physical form, 
‘size, and terminal arrangement, they 
utilize two general forms of electrode 
assembly. In unit-type assemblies, such 
as that shown in Fig. 10(a), the various 
electrodes are assembled in a rigid frame- 
work formed of supports and insulating 
spacers, and are installed and supported 
in the envelope as a unit. This type of 
assembly is used in vacuum rectifiers 
such as the 5R4-GY and the 8386, and in 
low- and medium-frequency power am- 
plifiers such as the 805 and 8138. Because 
the various electrodes are held in the 
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desired spatial relationship by the com- 
mon supporting framework, vibration 
and shock are received by the assembly 
as a unit, and the relative positions of 
individual electrodes are not appreciably 
affected. 


Electrodes may also be suspended 
individually from various parts of the 
tube envelope, as shown in Fig. 10(b). In- 
dividually supported electrodes are used 
in mercury-vapor rectifiers such as the 
866-A to eliminate metal framework 
members which might amalgamate or 
combine chemically with the mercury or 
affect the internal temperature distribu- 
tion. They are also used in high-voltage 
vacuum tubes such as the 808 to elimi- 
nate possible leakage paths and thus pro- 
vide maximum insulation between the 
various electrodes, and in very-high-fre- 
quency and ultra-high-frequency tubes 
such as the 826 and 8383-A to minimize 
interelectrode capacitances and to elimi- 
nate the large energy losses which occur 


in most insulating materials at these 
frequencies. 


Cathodes 


The most efficient practical cath- 
odes for power tubes utilize thermionic 
emission. Because such emission varies 
exponentially with temperature, a power- 
tube cathode must be operated at a con- 
stant temperature if substantial varia- 
tions in emission are to be avoided. Be- 
cause of the practical difficulties involved 
in measuring the cathode temperature 
of a tube, proper operating conditions 
are usually expressed in terms of a spe- 
cific voltage and a specific current. Spe- 
cific values of heating voltage and cur- 
rent for each tube type are given in the 
Tube Types Section. 


A directly heated cathode, or fila- 
mentary cathode, is a metallic conduc- 
tor drawn into wire or ribbon form, as 
shownin Fig. 11. The conductor is heated 
to emitting temperature by its own re- 
sistance to a flow of electric current. 
Emission may be obtained either from 
the conductor itself or from a coating of 
thermoemissive material bonded to its 
surface. Filamentary cathodes have the 
basic advantages of mechanical simplic- 
ity, high emission efficiency, and rapid 
heating. A single continuous filament 
can be wound or folded to provide uni- 
form emission distribution over large 
areas, or to expose a minimum of surface 
to destructive positive-ion bombard- 
ment. Because of their high efficiency 
and quick heating, filamentary cathodes 
are especially suitable for portable and 
mobile equipment, in which economy of 
operating power is an important con- 
sideration. 


Early filamentary cathodes were made 
of pure tungsten, a dense, tough metal 
having an extremely high melting point. 
Because tungsten must be heated to very 
high temperatures to emit electrons in 
useful quantities, such filaments require 
considerable electrical power for excita- 
tion. Much higher emission efficiencies 
can be obtained with thoriated-tungsten 
filaments, which are drawn from tung- 
stenslugsimpregnated with thoria (thori- 
um oxide). During tube processing, some 
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of the thorium oxide is driven to the 
surface of the filament and reduced to 
pure metallic thorium, which emits use- 
ful quantities of electrons when heated 
to a relatively low temperature. This 
surface thorium evaporates during tube 
operation, but is continuously replen- 
ished from the internal supply of thori- 
um oxide. 


Filamentary cathodes may also be 
made of inexpensive nickel alloys, rather 
than highly refractory metals, and coated 
with “alkaline-earth”’ oxides, which emit 
electrons freely at much lower tempera- 
tures than either pure tungsten or thori- 
ated tungsten. The coating is applied to 
the filament in the form of a carbonate 
of the basic element (generally barium 
carbonate or a mixture of barium, calci- 
um, and strontium carbonates), and is 
converted to the highly emissive oxide 
form during tube processing. Oxide- 
coated filaments are especially suitable 
for use in gas rectifiers, which require 
low-temperature cathodes capable of de- 
livering high emission currents and with- 
standing intense positive-ion bombard- 
ment. 


An indirectly heated cathode, or 
heater-cathode, is a hollow metal cylin- 
der or sleeve having a coating of thermo- 
emissive material bonded to its outer 
surface, as shown in Fig. 12. The cath- 
ode is heated by radiation from a metal 
filament, called the heater, which is 
mounted inside the sleeve. The cathode 
sleeve is usually electrically insulated 
from the heater. The emissive material 
employed is generally the same as that 
used on coated filamentary cathodes and 
operates at substantially the same tem- 
perature. 


The electrical insulation between 
the heating and emitting elements in a 
heater-cathode provides several advan- 
tages from the standpoints of tube opera- 
tion and circuit design. Because the cur- 
rent through the heater wire produces 
no voltage drop in its associated cathode, 
all points of the emitting surface are at 
the same de potential with respect to 
the other electrodes of the tube. Because 
of this feature, this type of cathode is 
often called a unipotential cathode. 
The emission is substantially uniform 
over the entire cathode. An indirectly 
heated cathode may generally be oper- 
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ated at a fixed or variable potential of 
either polarity with respect to its heater, 
provided this potential does not exceed 
the maximum heater-cathode-voltage 
rating of the tube. 


The heater of a heater-cathode is 
usually a folded or helically wound fila- 
ment of very fine tungsten or tungsten- 
alloy wire. The actual form of a heater 
is determined by the application require- 
ments of the tube, the amount of insula- 
tion required between heater and cath- 
ode, and the internal dimensions of the 
cathode sleeve. A refractory metal is re- 
quired because the heater has very small 
effective area and, therefore, must be 
operated at a high temperature to sup- 
ply the thermal energy required by the 
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cathode. The insulation must be capable: 
of withstanding these high temperatures 
and, in addition, must possess sufficient 
flexibility to accommodate bends of very 
small radius because the heaters must 
be folded or wound into forms compact 
enough to fit inside the cathode sleeve. 
The insulation generally used is alumi- 
num oxide, or a similar material known 
commercially as ‘‘alundum.” The insula- 
tion is first applied to the heater as a 
suspension of fine particles in a nitro- 
cellulose binder, and is then sintered in- 
to a solid coating by operation of the 
heater for a carefully controlled period 
of time at a temperature slightly above 
its normal operating value. 


Heater-cathodes have excellent ri- 
gidity and dimensional stability, and 
permit the use of simpler, more com- 
pact, and more rugged electrode struc- 
tures. They can also be placed very close 
to other tube electrodes, and thus make 
possible the reduction of internal losses 
caused by space-charge effects and elec- 
tron transit time. Because tubes using 


these cathodes can usually be operated 
in any position, the equipment designer 
has greater freedom in locating tubes 
and components to provide maximum 
circuit efficiency or accessibility. 


Plates 


Plates or anodes of power tubes are 
designed to collect as many as possible 
of the electrons made available by the 
cathode. They must also be capable of 
dissipating heat. Typical plate designs 
are shown in Fig. 13. The plates shown 
at (a) and (b) are inherently rigid cylin- 
ders which surround the cathode and 
other electrodes. The plate at (a) is sim- 
ple and extremely rugged. Plates of this 
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type are used principally in low- and 
medium-frequency power tubes such as 
the 810 and 818. 


The plate shown at (b) has radial 
fins to provide increased heat-radiating 
surface without appreciably increasing 
the capacitances between the plate and 
other electrodes. Plates of this type are 
used in tubes such as the 826. 


The radiator design shown at (c) 
makes it possible to obtain substantial 
heat dissipation from plates of limited 
area by the use of forced-air cooling. 
This type of plate is used in tubes such 
as the 827-R. 


Plates may be made of many mate- 
rials, depending on the tube require- 
ments. Nickel is often used for the plates 
of power tubes which operate at moder- 
atetemperatures becauseit can beformed 


12 


RCA Transmitting Tubes 


readily into complex shapes and has the 
advantage of light weight, so that elabo- 
rate support structures are not needed. 
The heat-radiating ability of nickel 
plates can be substantially improved by 
means of a surface treatment called 
“carbonizing,”’ in which a closely ad- 
hering layer of amorphous carbon is de- 
posited on the surface of the nickel. 


The thermal advantage of nickel is 
combined with high mechanical strength 
in a comparatively new material de- 
veloped for the plates of small power 
tubes, which can be roughly described as 
carbonized nickel-plated steel. 


Pure copper is now used extensively 
in so-called ‘‘external-plate’’ designs for 
tubes in various power ranges and phys- 
ical sizes. In tubes of this type, the cop- 
per plate forms part of the envelope, and 
forced-air or water cooling is used to 
maintain the temperatures of the cop- 
per and of the copper-to-glass seal at 
safe values. With the aid of these cooling 
methods, tubes of relatively small phys- 
ical size can handle very large amounts 
of power. 


Other metals used for tube plates 
include materials such as tungsten, moly- 
bdenum, tantalum, and graphite. Zir- 
conium is sometimes applied as a coat- 
ing. The use of graphite, tantalum, or 
zirconium provides ‘‘getter’’action which 
helps to maintain a high vacuum within 
a tube by cleaning up residual gases or 
those which may be given off by parts 
of the tube during operation. Graphite 
and molybdenum are usually subjected 
tosome form of surface treatment during 
processing to improve their thermal 
efficiency. 


Grids 


Ingeneral,tubegrids are constructed 
of individual wires arranged in parallel 
and swaged or welded to metal support- 
ing rods. Fig. 14 shows typical grid struc- 
tures used in power tubes. The grid at 
(a) is a cylindrical type consisting of in- 
dividual parallel wires welded to side- 
rods. The grid at (b) is a cylindrical 
type consisting of a single wire wound 
in spiral form and swaged to the side- 
rods. The “‘cage”’ grid structures shown 
at (c) may be formed from single cylin- 
drical metal blanks or of individual 
metal rods. 


Tube grids may be made of pure 
metals such as tungsten, molybdenum, 
or tantalum, of various alloys of tungsten 
and molybdenum, or of a nickel-manga- 
nese alloy. Because of its physical posi- 
tion between the cathode and the plate, 
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the grid is subjected to heat radiated 
from both of these electrodes, and, if gas 
is present in the tube, may also undergo 
heavy positive-ion bombardment. As a 
result, the grid may emit primary elec- 
trons. Its tendency to emit electrons is 
further increased if it becomes contami- 
nated with emissive material evaporated 
from the cathode. The grids are often 
coated with gold or platinum to reduce 
the possibility of primary emission. In 
the case of power tubes, platinum coat- 
ings are usually preferred to gold coatings 
because platinum can withstand higher 
temperatures than gold without vapor- 
izing. 

Because power tubes are often oper- 
ated under conditions in which the grid 
is driven positive with respect to the 
cathode, the grid can attract electrons 
which may possess sufficient kinetic en- 
ergy to liberate large numbers of second- 
ary electrons from the grid. A carbon 
coating is sometimes applied to the grid 
to reduce its tendency to secondary 
emission. 


Internal Insulation 


Aside from the insulating materials 
employed in envelopes and bases, insula- 
tion is used in tube construction for elec- 
trode spacers. Spacers must be made of 
material which is unaffected by heat and 
can be formed with extreme accuracy. 
In small, low-power tubes, spacers are 
generally disks or wafers of high-quality 
mica; in larger tubes, they are usually 
_ bars or cross-arms of a low-loss refrac- 
tory insulating material. 
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In many cases, insulating spacers 
are also used for centering the electrode 
assembly within the envelope. The mica 
wafers used for this purpose in smaller 
tubes usually incorporate special struc- 
tural features which absorb vibration 
and mechanical shocks transmitted 
through the envelope. Refractory spacers 
are usually equipped with shock-absorb- 
ing metal springs at the points of con- 
tact with the envelope. 


Getters 


A chemical “‘getter”’ is used in elec- 
tron tubes to absorb residual gases. The 
getter is usually a mixture of barium 
oxide and a reducing agent which frees 
the barium when the getter is ‘‘flashed.”’ 
The getter material is usually concen- 
trated in a small capsule, ribbon, or 
“tab,” and is “flashed’’ or vaporized 
after the tube is sealed off. This tab is 
installed in the tube far enough from the 
main electrode structure to assure that 
the getter will not be flashed by the heat 
developed during the exhaust process, 
and that getter material will not be 
deposited on the tube electrodes during 
flashing. 


Envelopes 


Most small- and medium-sized low- 
frequency power tubes use simple cylin- 
drical “‘soft’’-glass envelopes and have 
the low-voltage electrode leads brought 
out through the base. ‘‘Hard”’ glasses of 
the borosilicate type are used for the en- 
velopes of practically all medium- and 
high-power radiation-cooled tubes, par- 
ticularly where compact construction is 
necessary to meet electrical-design re- 
quirements or equipment-space limita- 
tions. These glasses have relatively high 
softening temperatures, low rates of ex- 
pansion, high electrical resistance, and 
excellent resistance to abrasion and 
“weathering.” 


In some high-power tubes and tubes 
designed for operation at very-high and 
ultra-high frequencies, parts of the elec- 
trode structure are utilized in the tube 
envelope. For example, in metal-glass 
types such as the 6161, the metal sec- 
tions of the envelopes are extensions of 
the internal electrodes, while the inter- 
mediate glass sections provide the re- 
quired interelectrode spacing and insula- 


tion. This type of envelope structure 
permits realization of good tube efficiency 
at ultra-high frequencies by the virtual 
elimination of objectionable lead reac- 
tances and losses in internal insulation. 
The metal sections of these envelopes 
are also used as electrode terminals, 
mounting facilities, heat-radiating sur- 
faces. and often interelectrode shields. 
Pure copper is used for most of these 
envelope sections because of its high 
thermal and electrical conductivity and 
its high ductility, which readily permits 
the fabrication of special shapes. 

In several metal-glass tubes, the 
plate sections of the envelopes are fitted 
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with special radiators which make it 
possible to obtain substantially increased 
heat dissipation by the use of forced-air 
cooling and thus permit the use of rela- 
tively small tubes in high-power circuits. 
The grid-No.2 or screen-grid sections of 
the envelopes of some ultra-high-fre- 
quency metal-glass tubes provide exter- 
nal shielding between the grid-No.1 and 
plate sections In the 5675 and other 
“‘pencil’’-type tubes, the flange-type grid 
sections of the envelopes act as shields 
between the plate and cathode sections 
and thus minimize feedback when these 
tubes are used as amplifiers in ultra- 
high-frequency cathode-drive circuits. 


Power-Tube Applications 


The power tubes listed in this Man- 
ual represent the RCA types most fre- 
quently used in transmitters and other 
radio-frequency (rf) power equipment 
operating at power-input levels up to 
approximately 4 kilowatts and at fre- 
quencies up to approximately 3000 meg- 
acycles per second. These tubes may in 
general be used as audio-frequency (af) 
or video-frequency power amplifiers or 
modulators, as modulated or unmodu- 
lated rf power amplifiers, as frequency 
multipliers, or as oscillators. The variety 
of designs represented includes types 
suitable for use in practically all forms 
of communications and industrial or 
scientific service. 


Amplification 

Although power-tube applications 
may involve different circuit arrange- 
ments and operating conditions, they 
may all be considered forms of amplifier 
service in which the control voltage is 
applied between the grid (grid No.l ina 
multigrid tube) and the cathode, and 
the output is taken from the plate cir- 
cuit. (Oscillator service may be con- 
sidered a form of amplifier service in 
which the output is fed back to the in- 
put.) Consequently, it is convenient to 
define tube operation in terms of the 
relationship between grid voltage and 
plate current when all other electrode 
voltages are held constant. This rela- 
tionship, called the ‘“‘mutual”’ or “‘trans- 
fer’’ characteristic of the tube, has the 
general form shown in Fig. 15. A system 
of classification based on this relation- 
ship is universally recognized by tube 
manufacturers and equipment designers. 


In this system of classification, a 
portion of the generalized mutual char- 
acteristic is divided, as shown in Fig. 15, 
into three regions, A, B, and C, repre- 
senting respectively the “‘linear’’ region, 
the region in the immediate vicinity of 
plate-current cutoff, and the region be- 
yond cutoff. Tube operation may also be 
considered in three major categories— 
class A, class B, and Class C—each of 
which represents the type of response 
obtained when the operating point is in 
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the corresponding region of the charac- 
teristic. 


In class A operation, the operating 
point is centered in region A so that the 
tube can respond to both positive and 
negative excursions of grid voltage. In 
this type of operation, plate current 
flows at all times. 


In class B operation, the operating 
point is in the vicinity of cutoff so that 
the tube can respond to positive excur- 
sions of grid voltage. In this type of op- 
eration, plate current flows for approxi- 
mately one half (180 degrees) of each 
cycle of an alternating grid voltage. 
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In class C operation, the operating 
point is in the region beyond cutoff so 
that the tube can respond only to those 
portions of positive grid-voltage excur- 
sions which are positive with respect to 
the cutoff point. In this type of oper- 
ation, plate current flows for less than 
one half (less than 180 degrees) of each 
cycle of an alternating grid voltage. 


A fourth class of operation, class 
AB, is also used. In this class of oper- 
ation, the operating point is in the lower 
portion of region A so that the tube re- 
sponds unequally to positive and nega- 
tive grid-voltage excursions above a cer- 
tain amplitude. Consequently, the dura- 
tion of plate-current flow on each cycle 
varies with the amplitude of the alter- 
nating grid voltage. In this service, plate 
current flows for more than one half 


(180 degrees) of each cycle, but for less 
than the entire cycle. 


The suffix 1 may be added to the 
letter or letters of a class identification 
to denote that grid current does not flow 
during any part of the grid-voltage cycle. 
The suffix 2 may be used to denote that 
grid current flows during some part of 
the cycle. In most cases, these suffixes 
are used only for class A; or class AB; 
and AB, operation. 


Class A Amplifiers 


The basic circuit and operating 
characteristics of a class A amplifier are 
shown in Fig. 16. The operating point is 
centered in region A of the mutual 
characteristic by the use of a suitable 
negative grid bias. The amplitude of the 
driving signal (alternating grid voltage) 
is controlled so that the grid is never 
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choice of operating conditions. For sym- 
metrical driving voltages, the de plate 
current remains substantially constant 
at the quiescent (zero-signal) value. 


Because operation of a class A am- 
plifier is restricted to the linear region of 
the characteristics, the maximum plate- 
current swing available between cutoff 
and saturation is not fully utilized. Con- 
sequently, the power output, which is 
proportional to the square of the plate- 
current swing, is somewhat limited. The 
highest theoretical plate-circuit effici- 
ency (ratio of output power to input 
power) obtainable under class A condi- 
tions is 50 per cent. Efficiencies in the 
order of 40 to 45 per cent can be achieved 
in certain beam power tubes and pen- 
todes, and efficiencies of 25 to 30 per 
cent in triodes. 


Although class A power amplifiers 
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driven sufficiently negative with respect 
to the cathode to cut off the plate cur- 
rent of the tube. Plate current, there- 
fore, flows during the entire signal cycle 
(360-degree conduction). Although the 
general terms of class A operation per- 
mit the use of the grid-current region 
(class A, operation), the driving voltage 
is usually kept smaller than the grid 
bias so that the grid is not driven posi- 
tive with respect to the cathode and, 
consequently, does not draw current. 
Under these conditions (elass A; oper- 
ation), waveform distortion (variation 
of output-signal waveshape from that of 
input signal) consists principally of even- 
order harmonics and can easily be limited 
to less than 5 per cent of full output in 
triodes and less than 7 per cent of full 
output in multigrid tubes by a proper 


have limited power output and poor 
efficiency, they are extremely economical 
from the standpoint of equipment re- 
quirements. Because they do not require 
driving power and, therefore, have 
high input impedance, they may be 
driven by low-cost voltage amplifiers 
employing direct coupling or simple re- 
sistance-capacitance coupling networks. 
Because the average plate currents re- 
main substantially constant, plate sup- 
plies need not be designed for good regu- 
lation. The constant average plate 
current and moderate grid-bias voltage 
requirements also make it practicable to 
use self-bias without danger of excessive 
distortion, thus eliminating the expense 
of special bias supplies. 

The power output required for a 
particular application may be obtained 
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either from a single tube having suitable 
ratings, or from two or more tubes oper- 
ated in parallel, push-pull, or push-pull- 
parallel. Although single-tube stages are 
usually the most efficient electrically 
and the simplest mechanically, parallel 
and push-pull stages can provide sub- 
stantial amounts of power output from 
relatively small and inexpensive tubes 
operating at low plate voltages. 


In general, the power output that 
can be obtained from a given number of 
tubes is the same in parallel and in push- 
pull operation. Each method, however, 
has advantages. Parallel operation im- 
proves stability and output regulation 
because it reduces plate resistance in 
direct proportion to the number of tubes 
employed. In addition, it is usually the 
simplest and most convenient method of 
adding tubes to an existing stage be- 
cause it does not require a change in cir- 
euit configuration or an increase in 
driving voltage. It does not, however, 
reduce harmonic distortion in relation 
to total power output, and may actually 
result in an increase in the total har- 
monic output unless certain precautions 
discussed in the Power-Tube Circutt-De- 
sign Considerations Section are observed. 


A push-pull stage requires a driv- 
ing circuit supplying two signal voltages 
180 degrees out of phase (each equal to 
the voltage required by a single tube) 
and a center-tapped output transformer 
or load. Because push-pull operation in- 
creases effective plate resistance, it re- 
sults in poorer output regulation. How- 
ever; it provides a number of very 
important advantages. 


Even-order harmonics generated in 
the opposite sides of a push-pull stage 
develop voltages of opposite polarity 
and substantially equal amplitude in the 
load, and are thus cancelled or sub- 
stantially reduced in relation to the total 
power output. Consequently, a push- 
pull stage can deliver output of sub- 
stantially better quality than a parallel 
stage using the same tubes and operating 
under the same conditions, or it can de- 
liver higher output for the same amount 
of even-harmonic distortion. Higher 
power output per tube can also be ob- 
tained without an increase in plate volt- 
age by the use of a plate-to-plate load 
resistance only slightly larger than that 
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recommended for single-tube operation. 
Although odd-order harmonic distortion 
is not cancelled or reduced by push-pull 
operation, this type of distortion is usu- 
ally negligible in class A amplifiers, and 
may be minimized by the proper choice 
of operating conditions or by the use of 
inverse-feedback circuit arrangements. 


Hum caused by the presence of rip- 
ple in de plate, screen-grid (grid-No.2), 
or bias (grid-No.1) supply voltages, or 
by the use of ac filament or heater volt- 
ages, is also cancelled or substantially 
reduced in a push-pull stage. Push-pull 
operation thus simplifies power-supply 
filter requirements. Furthermore, it fre- 
quently eliminates the necessity for at- 
tenuating the low-frequency response of 
an audio or video amplifier to reduce 
interference from power-supply hum. 


Push-pull af power amplifier stages 
can employ substantially smaller and 
less expensive output transformers than 
those required for equivalent single- 
ended stages. They are also inherently 
capable of better high-frequency re- 
sponse because corresponding tube and 
circuit capacitances are in series rather 
than in parallel, and thus cause sub- 
stantially less shunting of the input and 
output circuits. 


Class B Amplifiers 


The highest efficiencies and power 
outputs attainable in linear amplifiers 
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are obtained under class B conditions. 
As shown graphically in Fig. 17, a class 
B amplifier is biased so that its operating 
point is just above plate-current cutoff. 
The tube, therefore, draws a very small 


zero-signal plate current, and responds 
only to the positive portions of an ac 
input signal. Because the operating 
characteristic is highly asymmetrical, 
the plate-current waveform contains a 
large amount of even-harmonic distor- 
tion and is similar to-that of a half-wave 
rectifier. 

In class B af amplifiers, push-pull 
circuits such as that shown in Fig. 18 
are used to obtain cancellation of the 
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even-harmonic distortion and amplifica- 
tion of both positive and negative por- 
tions of the signal waveform. In class B 
rf amplifiers, on the other hand, com- 
plete oscillations can be obtained from 
pulses of plate current in single-ended 
stages by the use of a tuned plate-tank 
circuit. 

Because of the small zero-signal 
plate current, class B amplifiers may use 
higher plate voltages than are permis- 
sible for class A operation without danger 
of exceeding maximum plate-input rat- 
ings. The use of higher plate voltage and 
operation in the positive-grid region re- 
sults in power outputs of four to six 
times the class A output. 


Theoretically, the highest plate- 
circuit efficiency that can be achieved 
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under class B conditions is 78.5 per cent. 
This value may be closely approached 
in well-designed class B audio amplifiers. 
To achieve maximum power output and 
efficiency in a class B stage, however, it 
is necessary to supply driving power to 
the grids. Because the average plate cur- 
rent and grid current vary with the am- 
plitude of the driving signal, the plate 
supply must have very good voltage 
regulation so that serious distortion and 
loss of power output will not occur on 
large input signals. For the same rea- 
sons, bias must be obtained from a sepa- 
rate, stable, fixed supply, and not from 
a grid resistor or cathode resistor. 


As a result of the discontinuity in 
the composite characteristic of a push- 
pull class B audio amplifier, shown in Fig. 
18, the plate current never falls to zero, 
but transfers abruptly from one tube to 
the other each time the driving voltage 
swings through the operating point.This 
“switching’’ action results in the genera- 
tion of an odd-harmonic component 
which cannot be cancelled by push-pull 
operation and, because of its steep wave- . 
form, may cause spurious oscillations in 
the output transformer. The amplitude 
of this harmonic can be minimized by 
moving the operating point toward the 
linear region of the tube characteristic, 
i.e., by increasing the zero-signal plate 
current and thereby reducing the 
plate-circuit efficiency. The most desir- 
able tubes for class B audio service, 
therefore, are those having very steep 
mutual characteristics and very short 
“lower bends’’ so that the discontinuity 
in the composite characteristic will be 
small even when the operating point is 
very close to cutoff. 


Because of their linearity and rela- 
tively high efficiency, class B amplifiers 
are particularly suitable for use as out- 
put amplifiers in rf transmitters employ- 
ing “low-level”? amplitude modulation. 
Modulation applied to the final or out- 
put stage of a transmitter is called “high- 
level” modulation; that applied to any 
stages preceding the final stage is called 
“low-level’? modulation. When ‘‘low- 
level’? amplitude modulation is em- 
ployed, any stages following the modu- 
lated amplifier must be linear amplifiers 
to avoid distortion of the modulated rf 
waveform. The circuit of a typical class 


B linear rf output stage is shown in 
Fig. 19. 


The quiescent. plate current of a 
class B rf amplifier, unlike that of its af 
counterpart, is not approximately zero 
but is proportional to the amplitude of 
the unmodulated rf driving signal or 
carrier. Consequently, the maximum 
efficiency is lower than that obtainable 
in af service, and varies from approxi- 
mately 33 per cent for an unmodulated 
carrier to approximately 66 per cent for 
a fully modulated carrier. With sym- 
metrical modulating voltages, the aver- 
age plate current remains constant, and 
it is not necessary to employ a regulated 
plate supply. 


The high degree of linearity re- 
quired for the reproduction of complex 
modulated rf waveforms may be ob- 
tained by careful control of the position 
of the operating point and the maximum 
and minimum amplitudes of the modu- 
lated driving signal. Consequently, bias, 
tuning, and other operating adjustments 
for class B linear rf amplifiers are usually 
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much more critical than those for other 
types of rf power amplifiers. 


Class B linear amplifiers are finding 
increased use as output amplifiers in 
single-sideband, suppressed-carrier ra- 
diotelephone transmitters. In amplitude 
modulation, the additional power ob- 
tained from the modulator at each 
modulating frequency appears in the rf 
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output as a pair of ‘“‘sideband”’ signals, 
as shown in Fig. 20. Each of these signals: 
is separated from the carrier by a fre- 
quency f equal to the modulating fre- 
quency, and contains one-half the modu- 
lating power at that frequency. The 
output of the modulated amplifier, 
therefore, occupies a frequency band 2f 
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wide, where f is the highest modulating: 
frequency employed. 


Because all the information repre-: 
sented by the modulation is present in 
either the upper or lower sideband group,, 
the carrier and one group of sidebands: 
are in a sense superfluous once modula-. 
tion has been accomplished. Although 
transmission of the carrier and both side- 
bands 1s uneconomical of transmitter 
power and channel space, it is employed 
in standard radio broadcasting and in 
many radiotelephone communications: 
services because it permits the use of 
simple transmitter and receiver circuit. 
designs. 


In single-sideband, suppressed-car- 
rier radiotelephony, both the carrier and 
one sideband group are eliminated by 
the use of a special low-level modulator: 
circuit. Because low-level modulation is 
employed, the output stage must be: 
linear, and, for maximum efficiency, is. 
usually a class B amplifier. 


Class AB Amplifiers 


Multigrid tubes and low-mu triodes. 
are not usually recommended or rated 
for use as class B audio-frequency am- 
plifiers. Multigrid types generate large 
amounts of odd-harmonic distortion 
when operated in the vicinity of plate- 
current cutoff, and low-muw triodes re- 
quire uneconomically large fixed-bias 
voltages and relatively high driving 
power. These types can, however, de- 
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liver relatively high output with low 
distortion and good efficiency when 
operated under tlass AB conditions. 


Class AB operation is an inter- 
mediate classification combining certain 
characteristics of both class A and class 
B operation, as shown in Fig. 21. Like 
class B operation, it results in severe 
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even-harmonic distortion and, conse- 
quently, requires the use of a push-pull 
circuit when used in audio or video 
service. The bias is adjusted so that the 
operating point is in the lower portion 
of the linear region of the characteristic. 
Begause of the relatively small quiescent 
plate current, the tube can be operated 
at a higher plate voltage than would be 
permissible under class A conditions, 
and can.thus deliver a higher maximum 
power output. 


On small input signals, operation 
takes place over a substantially linear 
region of the characteristic, and the tube 
operates as a class A amplifier. On large 
input signals, however, the negative 
grid-voltage excursions extend into the 
region beyond cutoff, and the tube 
operates as a class B amplifier. 


In elass AB, operation, the grid is 
never driven sufficiently positive to draw 
current. Because no driving power is re- 
quired under these conditions, class AB, 
amplifiers, like class A amplifiers, may 
be driven by voltage amplifiers using 
direct or resistance-capacitance cou- 
pling. In class ABg operation, the grid is 
driven positive by the larger input sig- 
nals and, therefore, draws current. Class 
AB, amplifiers thus require driving 
power, but can deliver substantially 
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higher power outputs than class AB, 
amplifiers because of the larger plate- 
current swings that can be achieved. 


The average plate current of a class 
AB amplifier varies with the amplitude 
of the driving signal, although this varia- 
tion is smaller under class AB, than 
under AB, conditions. Consequently, 
plate and screen-grid (grid-No.2) sup- 
plies for these amplifiers must have good 
voltage regulation to assure that the full 
output capabilities of the tubes can be 
realized and the harmonic distortion 
kept low. Cathode-resistor bias can be 
employed for class AB, amplifiers, al- 
though higher power output and lower 
distortion can usually be obtained by 
the use of fixed bias. Fixed bias must be 
used for class AB, amplifiers. 


The plate-circuit efficiencies that 
can be attained in class AB, amplifiers 
range from about 30 to 40 per cent for 
triodes to as high as 50 to 60 per cent 
for multigrid tubes. Efficiencies of 60 to 
70 per cent can be attained in beam 
power tubes used as class AB, amplifiers. 


Class C Amplifiers 


Maximum power output and plate- 
circuit efficiency can be obtained from 
triodes or multigrid tubes under class C 
conditions. Because these advantages 
are obtained at the expense of linearity, 
class C amplifiers cannot be used if it is 
necessary to reproduce variations in the 
waveform of the driving signal. Class C 
amplifiers can be modulated linearly, 
however, and are extremely useful as rf 
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power amplifiers, frequency multipliers, 
and oscillators. 


A class C amplifier is operated with 
a negative control-grid (grid-No.1) bias 
substantially higher than that required 
for plate-current cutoff, as shown in Fig. 
22. The quiescent plate current, there- 
fore, is zero, and the tube responds 


only to those portions of positive grid- 
voltage excursions which are positive 
with respect to the cutoff voltage (indi- 
cated by the shaded areas of the input- 
signal waveform in Fig. 22). In practice, 
the grid is excited by an rf voltage hav- 
ing constant amplitude, and the plate- 
current waveform consists of relatively 
narrow pulses of equal height which 
have the same frequency as the excita- 
tion voltage but contain very strong 
odd- and even-order harmonic compo- 
nents. The height of these pulses (the 
peak plate current) is determined by the 
point on the transfer characteristic to 
which the tube is driven by the rf driv- 
ing voltage. For a given pulse height, 
the average or dc value of the plate cur- 
rent is determined by the pulse width 
(i.e., the conduction angle employed) 
and, therefore, varies inversely with the 
magnitude of the negative voltage for 
constant peak driving voltage. 


The power output of a class C am- 
plifier is proportional to the square of 
the plate voltage. Maximum power out- 
put is achieved when the excitation 
swings the plate current between zero 
and the saturation value during each 
conduction interval. To achieve this 
swing, it is necessary to drive the grid 
highly positive and, consequently, sup- 
ply it with a substantial amount of driv- 
ing power. The plate-circuit efficiency 
increases as the conduction angle is re- 
duced, and theoretically may reach 100 
per cent when the conduction angle is 
made infinitely small. Very small con- 
duction angles usually cannot be ob- 
tained, however, without increasing the 
bias and excitation voltages to such high 
values that they exceed the maximum 
grid-voltage ratings of the tube. Driv- 
ing-power requirements, which increase 
as the square of the excitation voltage, 
are also a limiting factor. However, 
plate-circuit efficiencies of 75 to 80 per 
cent are easily achieved. 


The large grid-bias voltages re- 
quired by class C amplifiers are con- 
veniently and economically obtained by 
grid-rectification of the driving voltage 
(grid-resistor bias). This type of bias 
automatically adjusts itself to the am- 
plitude of the excitation voltage to main- 
tain the desired conduction angle, and 
allows the full plate-supply voltage to 
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be applied between the plate and cath- 
ode of the tube. (Because grid-resistor 
bias depends on the presence of excita- 
tion, it is also necessary to employ some 
means for protecting the tube against 
damage by excessive plate current in the 
event that excitation fails or is acci- 
dentally removed.) 


Class C Telegraphy 


The term ‘Class C Telegraphy”’ 
applies to applications in which power 
tubes may be operated at their highest 
ratings. It includes “straight-through” 
rf power amplifiers which are not“keyed”’ 
or modulated as well as those which are 
actually “‘keyed”’ for telegraphy service, 
oscillators, and amplifiers for frequency- 
modulated rf carriers. 

The circuit of a typical “straight- 
through” class C rf amplifier employing 
a beam power tube is shown in Fig. 23. 
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The output circuit or ‘“‘plate tank’’ is 
tuned to the excitation frequency, and 
the bias is such that the conduction 
angle is approximately 140 degrees. The 
power output is controlled by adjust- 
ment of the plate and screen-grid (grid- 
No.2) supply voltages, the load coupling, 
and the rf excitation. 

Triode ‘straight-through’ rf ampli- 
fiers must be neutralized to prevent seli- 
oscillation resulting from internal feed- 
back through the grid-plate capacitance. 
Multigrid-tube “straight-through” am- 
plifiers may also require neutralization 
to assure stability at the higher radio 
frequencies. 

The circuit of a ‘“‘keyed” class C rf 
amplifier is essentially the same as the 
one shown in Fig. 23 except that a 


“key”? (a manually or automatically 
operated switch) is inserted in the plate, 
screen-grid, or cathode circuit. 


The circuit and operating condi- 
tions of a class C amplifier for frequency- 
modulated signals are the same as those 
shown in Fig. 23 and described above, 
The only special consideration involved 
in the operation of such an amplifier is 
that the plate-tank circuit must be de- 
signed to have constant impedance over 
the entire frequency band covered by 
the carrier at maximum deviation. 


Modulated Class C Amplifiers 


The plate current of a class C am- 
plifier is proportional to plate voltage 
and, in the case of a multigrid tube, to 
screen-grid (grid-No.2) voltage. Within 
certain limits it is also proportional to 
control-grid (grid-No.1) bias and, in the 
case of certain pentodes and beam power 
tubes, to suppressor-grid (grid-No.3) 
voltage. Consequently, the output of a 
class C rf power amplifier can be modu- 
lated in amplitude by varying one or 
more of its de electrode voltages in ac- 
cordance with the amplitude variations 
of an audio or video signal. 


Distortionless modulation requires 
that the relationship between the dec 
control voltage and the plate current 
be linear, and that both vary between 
zero and twice their unmodulated values 
on the peaks of the modulating signal. 
Under these ideal conditions, the peak 
power output of the class C amplifier at 
full (100-per-cent) modulation is 4 times 
the unmodulated output, and the aver- 
age power output 1.5 times the unmodu- 
lated output. 


Plate input and plate dissipation 
also increase 50 per cent when a class C 
amplifier is fully modulated. For plate 
modulation, therefore, the plate input 
and dissipation under carrier conditions 
must not exceed two-thirds the maxi- 
mum values for class C telegraphy. For 
control-grid, screen-grid, suppressor- 
grid, or cathode modulation, the permis- 
sible de plate input is even smaller. 
Maximum dc plate-voltage and plate- 
current ratings for modulated class C 
amplifiers are usually not more than 80 
per cent of the class C telegraphy values. 
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The audio or video power required 
for 100-per-cent modulation of a class C 
amplifier is equal to one-half the de 
power input to the modulated circuit. 
For symmetrical modulating voltages, 
the de plate current of the modulated 
amplifier and the de supply voltage and 
current of the modulated-electrode cir- 
cuit remain constant. The additional 
power output obtained by amplitude 
modulation does not increase the carrier 
power, but is equally divided between 
two symmetrical “sideband” signals. 

The method of modulation that 
provides the greatest plate-circuit effi- 
ciency and linearity is plate modulation. 
In this method, the modulating volt- 
age is connected in series with the de 
plate supply for the class C amplifier, 
as shown in Fig. 24. In a beam power 
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tube, pentode, or tetrode, 100-per-cent 
plate modulation can be obtained with- 
out serious distortion on modulation 
peaks if the screen-grid (grid-No.2) volt- 
age is modulated simultaneously: with, 
and in the same proportion as, the plate 
voltage. The method used to modulate 
the screen grid depends on the type of 
screen-grid-supply circuit used. If secreen- 
grid voltage is obtained from a separate 
supply, the method shown in Fig. 25(a) 
may be used. If screen-grid voltage is 
obtained from the plate supply through 
a series resistor, the resistor should be 
connected to the modulated side of the 
plate supply circuit, as shown in Fig. 
25(b). In all such cases, the modulator 
must be capable of supplying af power 
at least equal to one-half the combined 


de inputs to the plate and screen-grid 
circuits. 


A circuit in which modulation power 
is applied only to the plate of a beam 
power tube is shown in Fig. 25(c).The re- 
actance of the af choke at the lowest 
modulating frequency should be at least 
equal to the dc screen-grid voltage di- 
vided by the de screen-grid current. 


The plate-circuit efficiency of a 
plate-modulated class C amplifier is 
usually in the order of 65 to 70 per cent. 


Control-grid (grid-No.1) or “grid- 
bias” modulation requires very little 
modulating power and can provide good 
linearity. However, the power output 
obtainable is only one-third to one-half 
that obtainable with plate modulation, 
and plate-circuit efficiency is not usually 
greater than 33 per cent. 


In control-grid modulation, the 
audio or video modulating voltage is 
connected in series with the bias supply 
for the class C amplifier. Consequently, 
the operating point of the modulated 
amplifier varies with the modulation. In 
order to obtain 100-per-cent modulation 
with good linearity, the plate current 
and effective plate voltage must swing 
between zero and twice their unmodu- 
lated values on the peaks of the modu- 
lating signal. The de plate voltage, there- 
fore, can only be about one-half that for 
plate modulation. Operating conditions, 
plate-circuit efficiency, and power out- 
put are almost identical with those for 
class B rf service. 


The modulator must be capable of 
supplying the power required by the grid 
of the modulated amplifier on the posi- 
tive peaks of the modulating signal. It 
must also have good output regulation 
because of the wide variation in the load 
impedance presented by the grid-circuit 
over the entire modulation cycle. The 
driver supplying the unmodulated car- 
rier and the bias supply for the modu- 
lated amplifier must also have very good 
regulation to avoid serious distortion. 
Bias must be obtained from a separate 
low-impedance, fixed supply, and not 
from a grid resistor or cathode resistor. 


Because pentodes and beam power 
tubes are substantially free from the sec- 
ondary-emission effects which occur in 
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other multigrid types when the screen 
grid (grid No.2) becomes more positive 
than the plate, they may use screen-grid 
modulation without danger of serious 
distortion. Secreen-grid modulation is 
similar to grid-bias modulation in that 
it requires relatively little af power, and 
provides substantially the same power 
output and efficiency. Unlike grid-bias 
modulation, however, it does not require 
the use of fixed bias or good driver regu- 
lation. 

When screen-grid voltage is ob- 
tained from a separate supply, the modu- 
lating voltage may be connected directly 
in series with thesupply circuit, as shown 
in Fig. 26(a).When screen-grid voltage is 
obtained by the series-resistor method, 
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itis generally necessary to usethe “clamp- 
tube’? method of modulation shown in 
Fig. 26(b). 


Suppressor-grid (grid-No.3) mod- 
ulation can be used with certain beam 
power tubes and pentodes. Operating 
conditions are similar to those used in 
sereen-grid modulation, except that the 
suppressor grid is supplied with a fixed 
negative de bias voltage in addition to 
the modulating voltage. This bias volt- 
age is adjusted so that the plate current 
and rf output current of the modulated 
amplifier under carrier conditions are 
one-half those obtained in class C teleg- 
raphy service with zero voltage on the 
suppressor grid. Under these conditions, 
the modulator is required to supply only 
a peak voltage equal to the suppressor- 
grid bias, and does not have to supply 
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power because the suppressor-grid is not 
driven positive. Suppressor-grid modu- 
lation has only limited application, how- 
ever, because relatively few beam power 
tubes and pentodes have the neccessary 
linear relation between suppressor-grid 
voltage and plate current. 


Cathode modulation combines the 
characteristics of plate and grid-bias 
modulation. The modulating voltage is 
introduced in the common de cathode- 
return circuit of the class C amplifier 
and, therefore, varies the plate volt- 
age and grid bias simultaneously. This 
method requires less modulating power 
than plate modulation, and permits the 
modulated amplifier to be operated with 
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a plate-circuit efficiency proportional to 
the amount of modulating power avail- 
able. However, the power output ob- 
tainable is less than that obtainable with 
plate modulation. 


The type of coupling used between 
a modulator and the modulated circuit 
of a class C rf amplifier depends prima- 
rily on the amount of modulating power 
required. In suppressor-grid modulation 
or ‘‘clamp-tube”’ screen-grid modulation, 
itis usually practicable to use resistance- 
capacitance or impedance coupling be- 
cause little or no modulating power is 
required. In other cases, it is usually 
necessary to employ transformer cou- 
pling to obtain proper impedance match- 
ing and most efficient use of the avail- 
able modulator power. 


The bypass capacitors shown in 
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Figs. 24 through 26 should have very 
low reactance at the rf carrier and side- 
band frequencies and high reactance at 
the highest modulating frequency. The 
modulation transformer must convert 
the equivalent resistance of the modu- 
lated de supply circuit into the proper 
plate or plate-to-plate load resistance, 
Z, for the modulator output tubes and, 
consequently, should have a primary- 
to-secondary turns ratio, N,/N., equal 
to »/Z1/EH, where I and E are the aver- 
age current and dc input voltage of the 
modulated circuit, respectively. 


The value used for I in this calcu- 
lation is the current under carrier condi- 
tions (no modulation). In the case of 
plate modulation it is the total de plate 
current; in the case of combined plate 
and screen-grid modulation using series- 
resistor screen-grid supply, it is the sum 
of the de plate and screen-grid currents. 
In the case of grid-bias modulation, I is 
the de grid current and E the grid-bias 
voltage. 


Frequency Muitiplication 


Any amplifier which generates har- 
monics can be used as a frequency multi- 
plier provided the desired harmonic of 
the excitation frequency is present in 
the plate-current pulse. The fundamental 
and other harmonics may then be elimi- 
nated by means of a plate-tank circuit 
tuned to the desired harmonic. This pro- 
cedure can be repeated in successive 
stages as often as desired. 

By frequency multiplication, high- 
frequency carriers having a very high 
degree of frequency stability can be ob- 
tained. Frequency multiplication also 
makes it possible to obtain output in 
several harmonically related frequency 
’ bands (such as those assigned for ama- 
teur service) from a single oscillator cir- 
cuit. For example, an oscillator operating 
in the 80-meter band (at a frequency be- 
tween 3.5 and 3.58 megacycles per sec- 
ond) can be used with a series of fre- 
quency-doubler stages to obtain output 
in the 40-, 20-, and 10-meter bands. 


Frequency multipliers are almost 
invariably class C amplifiers because 
maximum harmonic output can be 
achieved under class C conditions. When 
a class C amplifier is operated under 
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the conditions normally employed for 
“straight-through” amplifier service, 
however, its efficiency as a frequency 
multiplier is relatively poor because 
even the strongest harmonics represent 
only a small fraction of the total power 
output. To obtain good efficiency in 
multiplier service, it is necessary to se- 
lect a plate-conduction angle which has 
high harmonic content at the desired 
harmonic frequency. Consequently, fre- 
quency multipliers require substantially 
higher bias and excitation voltages and 
more driving power than “straight- 
through” class C amplifiers. The plate- 
circuit efficiency that can be achieved 
is usually not more than 60 per cent 
(doubler operation), and decreases rap- 
idly as the degree of multiplication is 
increased. 


Frequency multiplication of more 
than four is seldom practicable in a sin- 
gle stage because of the relatively small 
output at the high harmonics and the 
large amounts of driving power required. 
Although a triode frequency multiplier 
does not require neutralization because 
the grid and plate circuits are not tuned 
to the same frequency, neutralization 
can be used to reduce the amplitude of 
undesired frequency components in the 
plate-current waveform and thus in- 
crease the output at the desired har- 
monic frequency. 


Because of its smaller conduction 
angle, a frequency multiplier is more 
sensitive to small changes in excitation 
voltage and loading than an equivalent 
“straight-through” class C amplifier 
and, therefore, has poorer output 
regulation. From the excitation stand- 
point, this difficulty can be minimized 
by the use of beam power tubes or 
pentodes rather than triodes. Improved 
regulation can also be obtained by the 
use of tubes in parallel. Very good out- 
put regulation can be obtained in dou- 
bler service by the use of a “‘push-push” 
circuit such as that shown in Fig. 27. In 
this type of circuit, the grids are excited 
in push-pull so that the tubes conduct 
alternately on successive half-cycles of 
the excitation voltage. Because the plates 
are connected in parallel, two pulses of 
plate current flow in the common plate- 
tank circuit for each excitation cycle, 
doubling the power output and reducing 


the output impedance to one-half the 
value for one tube. 
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Fig. 27 


Additional information on the char- 
acteristics of frequency multipliers and 
the efficiencies obtainable for various 
degrees of multiplication is given in the 
Power-Tube Cireuit-Design Considera- 
tions Section. 


Oscillators 


RF power oscillators are usually 
class C amplifiers which obtain excita- 
tion from their own output circuits and 
employ either quartz crystals or induct- 
ance-capacitance tuned circuits as fre- 
quency-determining elements. Crystal- 
controlled oscillators can provide the 
highest degree of frequency stability, 
and are used in equipment which oper- 
ates entirely or predominantly on fixed 
frequencies or on fixed harmonically re- 
lated frequencies. In general, mechanical 
considerations make it impracticable to 
cut crystals for fundamental frequencies 
higher than about 20 megacycles per 
second. A technique known as “‘overtone 
operation,” however, permits crystals 
to be used for the control of oscillators 
operating at frequencies up to 100 mega- 
cycles per second and higher. Repre- 
sentative crystal oscillators are shown 
in the Circuits Section. 


Inductance-capacitance frequency- 
determining elements are used for oscil- 
lators which must be capable of operating 
at any frequency within a specific band. 
They are also used for oscillators which 
must operate at frequencies above and 
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below those for which crystals can be 
cut. The mechanical form of the LC 
tank and the type of oscillator circuit 
employed are usually determined by the 
operating frequencies involved. At the 
lower radio frequencies, well-designed 
electron-coupled oscillators employing 
conventional coils and tuning capacitors 
can provide stabilities comparable to 
those obtained in crystal oscillators. 
When followed by suitable frequency- 
multiplier stages, such oscillators can be 
used to control equipment operating at 
frequencies up to about 30 megacycles 
per second. Tuned-line oscillators of the 
type shown in the Circuits Section are 
usually employed in very-high-frequeney 
(vhf) equipment. Ultra-high-frequency 
(uhf) oscillators usually require the use 
of coaxial- or cavity-type circuits as fre- 
quency-determining elements. 


Circuit Configuration 


The amplifier applications discussed 
in this chapter have been illustrated by 
“grid-drive” circuits of the type shown 
in Fig. 16. In this type of circuit, the 
grid is employed as the “drive” elec- 
trode, the plate as the “‘output’’ elec- 
trode, and the cathode as the “ground”’ 
or reference electrode common to the 
input and output circuits of the tube. 


As mentioned previously, a grid- 
drive triode rf amplifier must be neu- 
tralized to cancel the regenerative feed- 
back which takes place through the grid- 
plate capacitance of the tube. Neutrali- 
zation, however, becomes less effective 
and more difficult to achieve as the 
operating frequency is increased because 
of unavoidable resonance effects in the 
components of the neutralizing circuit. 
These effects alter the phase of the neu- 
tralizing voltage and, in most cases, 
make it impossible to obtain neutraliza- 
tion at frequencies of more than a few 
hundred megacycles. Although multi- 
grid tubes capable of operating as grid- 
drive uhf amplifiers are available, tri- 
odes are generally preferable for uhf 
service because of their lower noise and 
shorter electron-transit time, and be- 
cause their simpler electrode structures 
and power-supply requirements make 
them more readily adaptable to instal- 
lation in coaxial and cavity-type uhf 
tank-circuit components. 


In many cases, this difficulty may 
be overcome by the use of “cathode- 
drive” circuits such as that shown in 
Fig. 28. In this method of operation, the 
cathode is the ‘‘drive”’ electrode and the 
grid is the “ground” electrode common 
to the input and output circuits. The 
grid thus acts as an electrostatic shield 
between the input and output terminals, 
and reduces internal feedback in the 
same manner and to approximately the 
same degree as the screen grid (grid 
No.2) of a multigrid tube. 


A cathode-drive amplifier requires 
more driving power than a grid-drive 
amplifier because its input is shunted 
not only by the grid-cathode capacitance 
but also by the plate resistance, rp, and 
load resistance, R,, in series. This addi- 
tional power is not wasted, however, but 
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is added to the output because the driv- 
ing voltage and plate-supply voltage are 
effectively in series across the load. The 
input of a cathode-drive amplifier is also 
shunted by the heater-cathode capaci- 
tance or by the capacitance to ground of 
the filament-supply circuit. This capaci- 
tance, however, may be neutralized by 
the use of suitable rf chokes in the heater 
or filament circuit. 


A “cathode follower,” shown in 
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Fig. 29, is a grid-drive amplifier in which 
the cathode is used as the output elec- 
trode and the plate as the ground or 
common terminal of the input and out- 
put circuits. Because the grid-cathode 
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capacitance of the tube does not shunt 
the driving circuit, the cathode follower 
has higher input impedance than a con- 
ventional grid-drive amplifier and, con- 
sequently, requires less driving power 
for the same power output. The output 
impedance, which is composed of the ex- 
ternal eathode resistance, R,, and the 
plate resistance, r,, of the tube in paral- 
lel, can be made as low as desired by the: 
use of a suitable cathode resistor. Be- 
cause the driving voltage and output are 
both developed across Rx, the voltage 
gain cannot exceed unity. Substantial 
power gains can be achieved, however, 
by the transformation from a high to a 
low impedance. 


Because the voltage gain of a cath- 
ode follower is always less than unity, 
this type of amplifier cannot oscillate: 
and, therefore, does not require neu- 
tralization, regardless of the operating 
frequency. 


Power-Tube Circuit-Design Considerations 


The performance of a power tube 
depends not only on the conditions un- 
der which the tube is operated but also 
on the design of the associated circuits. 


Proper circuit design assures eco- 
nomical and effective use of tubes and 
other components, simplifies equipment 
adjustment, provides for stable opera- 
tion, thereby minimizing the likelihood 
of interference with other services, and 
provides a substantial measure of pro- 
tection for the equipment, as well as 
greater personal safety. 


In the production of moderate to 
large amounts of power at audio or radio 
frequencies, a signal or voltage having 
suitable characteristics is usually gen- 
erated at a low power level. This signal 
is then amplified in one or more stages 
until the desired power level is achieved. 
In rf equipment, one or more amplifier 
stages may also be used to modify some 
characteristic of the signal, such as fre- 
quency, phase, or instantaneous ampli- 
tude.Consequently,the individual stages 
usually operate under substantially dif- 
ferent conditions. Power-tube equip- 
ment, therefore, is designed one stage 
at a time, the usual procedure being to 
start with the output stage and work 
backward through preceding stages to 
the oscillator or input stage of the 
equipment. The design of a stage in- 
volves selection of the most suitable 
tube type; design of input and output 
coupling circuits; design of power-sup- 
ply circuits; design of circuits for con- 
trolling gain or power output, or for 
varying the instantaneous amplitude, 
frequency, or phase of the output signal; 
and provision of means for stabilization 
against self-oscillation or other condi- 
tions which may result in interference, 
unauthorized radiations, distortion, or 
other undesirable effects. 


In af equipment, all stages usually 
operate into non-resonant loads and 
have substantially the same frequency- 
response characteristics. The de input 
to the tubes is constant, and power out- 
put is controlled by attenuation of the 
signal at a relatively low-level point in 
the system and/or by the use of remote- 
cutoff tubes. Input, interstage, and out- 
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put coupling is fixed, and control of 
over-all frequency response, where re- 
quired, is usually accomplished by fixed 
or adjustable filters in one or more 
stages. Stabilization seldom involves 
procedures other than those necessary 
to prevent self-oscillation or minimize 
distortion. 


In rf power-tube equipment, all 
stages usually operate into resonant 
loads. In a transmitter, individual stages 
may operate at different frequencies and, 
in many cases, each stage must also be 
capable of operating at any frequency 
within one or more bands. The power 
output of an rf stage is controlled by ad- 
justment of the de input, rf excitation, 
and loading. In transmitters, considera- 
tion must also be given to the design of 
“keying” or modulating circuits. Be- 
cause the input and output impedances 
of rf amplifier stages vary considerably 
with changes in operating frequency, ex- 
citation, and loading, interstage and 
output coupling circuits are generally 
made adjustable. 


Stabilization of rf equipment usually 
involves the elimination not only of self- 
oscillation, but also of undesired har- 
monics, and may also involve the isola- 
tion and elimination of parasitic oscilla- 
tions in circuit components and wiring. 


Tube Selection 


The selection of the most suitable 
tube type for a particular application 
depends to a large extent upon the type 
of primary power available and the de- 
sired power sensitivity. Tubes having 
the same filament voltage or current 
ratings should be used throughout the 
equipment wherever possible to simplify 
power-supply requirements. Driving- 
power requirements vary widely with 
application, operating frequency, type 
of circuit employed, and other factors. 
Because of its importance in circuit de- 
sign, driving power is discussed at 
greater length later in this section. Me- 
chanical considerations such as equip- 
ment space limitations, layout, and ven- 
tilation, as well as economic considera- 
tions, also affect tube selection. 


An initial selection of types having 
suitable filament-voltage, plate-voltage, 
plate-input, and plate-dissipation rat- 
ings for a particular application can be 
made from the Power-Tube Selection 
Guides in the Charts Section. The final 
selection is then made by comparison 
of the technical data for the individual 
types. 

In the selection of a tube for use as 
an unmodulated rf amplifier, frequency 
multiplier, or oscillator, the maximum 
plate-input and plate-dissipation ratings 
and the relative plate-circuit efficiency 
of the tube at the highest frequency at 
which the equipment is to operate must 
be considered. When ability to change 
frequency quickly is an important con- 
sideration in the design of a transmitter, 
it is desirable to select types which re- 
quire few or relatively minor changes in 
operating conditions with changes in 
frequency. In this respect beam power 
tubes and other multigrid types are 
generally superior to triodes. 


Additional factors which must be 
considered in the selection of tubes for 
use as modulated rf amplifiers depend 
on the type and degree of modulation to 
be employed.These factors are discussed 
in the Power-Tube Applications Section 
and in the Tube Types Section. 


Multiple-Tube Stages 


Most satisfactory operation of 
parallel, push-pull, or push-pull-parallel 
stages is obtained when the plate cur- 
rents of the individual tubes are equal. 
Equalization of average plate currents 
minimizes the danger of excessive plate 
dissipation in one or more tubes, partic- 
ularly in stages which obtain bias from a 
common fixed supply or a common grid 
resistor. Equalization of zero-signal plate 
currents in push-pull af amplifier stages 
substantially aids the cancellation of 
even-order harmonic distortion. For 
complete cancellation of even-order har- 
monics, the plate-current excursions in 
the two sides of a push-pull stage must 
also be equal. This type of equalization 
(dynamic balance) is difficult to achieve, 
however, because of the large number of 
tube and circuit variables involved. 

Zero-signal or average plate cur- 
rents in multiple-tube stages are most 
easily equalized by means of individual 
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grid-bias adjustments. The particular 
method used in any case depends on the 
type of cathode employed in the tubes 
and on the circuit configuration. Two 
methods in general use are shown in 
Fig. 30. 


Multiple-tube stages employing 
beam power tubes and other multigrid 


Fig. 30 


types should be provided with individ- 
ual adjustments for screen-grid (grid- 
No.2) voltage as well as for control-grid 
(grid-No.1) bias. Such adjustments make 
it possible to avoid excessive screen-grid 
dissipation in individual tubes and are 
frequently of considerable aid in obtain- 
ing plate-current equalization. 


AF Power Amplifiers 


Class A af power amplifiers do 
not normally draw grid current or re- 
quire driving power. Furthermore, they 
draw substantially constant plate and 
sereen-grid currents and, therefore, can 
employ simple cathode-resistor (self) 
bias. After the most suitable tube type 
has been selected and the tube operating 
conditions determined, the principal 
considerations in the design of a class 
A amplifier are: (1) the selection of a 
driver capable of supplying the required 
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peak driving voltage; (2) the selection class AB1 af power amplifiers are sub- 
of input and output coupling devices stantially the same as those for class A 
having the desired frequency and im- amplifiers, except that special considera- 
pedance characteristics; (3) theselection tion must be given to the characteristics 
of bypassing and decoupling components of plate and screen-grid (grid-No.2) sup- 
necessary to minimize hum, assure sta-_ ply circuits, and to the method used for 
bility, or improve the over-all frequency obtaining grid bias. Because the average 
response, plate and screen-grid currents of a class 

For this class of amplifier,the driver AB, amplifier vary with the amplitude 
may be a class A voltage amplifier and _ of the driving signal, serious distortion 
the input-coupling device a simple re- and inadequate power output may re- 
sistance-capacitance network. Resist- sult on large input signals unless plate 
ance-capacitance coupling providesgood and screen-grid supply voltages are well 
frequency-response characteristics eco- regulated and: the bias is extremely sta- 
nomically and permits the use of simple ble. For optimum performance, plate- 
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Fig. 31 


phase-inverter circuits for driving push- supply regulation should be within 10 
pull stages. Transformer coupling can per cent, screen-grid-supply regulation 
also be used between the driver and the within 5 per cent, and grid-bias-supply 
class A power amplifier. Interstage trans- regulation within 3 per cent. 
formers having wide frequency response Class B and class AB2 af power 
are relatively expensive, however, and amplifiers normally draw grid current 
are seldom used unless a substantial on large input signals and, therefore, re- 
voltage step-up must be obtained be- quire appreciable driving power. Power 
tween driver and class A power amplifier. output, frequency response, and har- 
Plate- and screen-grid-supply cir- monic distortion are critically dependent 
cuits for single-ended class A power am-__ on the circuit constants employed in the 
plifiers must be well filtered to minimize amplifier and in the driving circuit. Con- 
hum and undesired coupling with other sequently, the design of a class B or class 
stages in the equipment. These circuits, AB amplifier involves the design of a 
as well as the cathode-bias resistor, must complete system, including the driver 
also be adequately bypassed to the cath- stage, the interstage coupling circuit, 
ode at the lowest frequency to be repro- the output (class B or class AB;) stage, 
duced to assure full output from asingle- and the power-supply and bias circuits 
ended stage. When particularly good for both stages. 
response at low audio frequencies is re- The driver must be capable of sup- 
quired in a single-ended stage, it may be plying both the signal power required to 
necessary to use parallel feed, as shown drive the class B or class AB, stage to ° 
in Fig. 31, to eliminate unbalanced de full output and the power lost in the 
from the output transformer and the interstage coupling circuit. 
driver transformer. The driving circuit must also have 
Circuit-design considerations for very good regulation characteristics be- 
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cause the input impedance of a class B 
stage varies from a very high value on 
small input signals (open-circuit value 
when no grid current is drawn) to a very 
low value on large input signals (when 
maximum grid current is drawn). Con- 
sequently, it is usually necessary to use 
an amplifier having very low output im- 
pedance as the driver, and an efficient 
transformer as the interstage coupling 
device. For minimum over-all harmonic 
distortion, the driver should be a push- 
pull class A or class AB, amplifier. If 
the driver stage uses triodes, it may be 
operated into a load impedance higher 
than that normally used for the tube 
type employed to minimize distortion 
at some reduction of available output 
power. 


The interstage or “driver” trans- 
former must provide the proper load for 
the driver under maximum-drive condi- 
tions (i.e., when the input impedance of 
the output stage is minimum) and, there- 
fore, is usually designed as a step-down 
transformer. The step-down ratio re- 
quired will depend on the specific tube 
types used in the driver and output 
stages, the load resistance used for the 
output stage, the peak power efficiency 
of the driver transformer, and theamount 
of harmonic distortion that can be 
tolerated in the output. 


The driver transformer must also 
have the desired frequency-response 
characteristics when operated into a 
very high load impedance (or even an 
open circuit) such as that presented by 
the grid circuit of the class B or class 
AB, stage on very small driving signals. 
To assure good response at the higher 
audio frequencies, the transformer must 
also be designed to have low leakage re- 
actance. In addition, the resistance of 
the secondary windings must be kept 
low to minimize de voltage drops which 
might affect the operating bias during 
grid-current flow. 


For maximum power output and 
minimum harmonic distortion, the op- 
erating point of a class B or class AB, 
amplifier must not be affected by the 
normal variations in average plate, 
screen-grid, and control-grid currents. 
Consequently, bias must be obtained 
from a separate fixed supply, such as a 
battery or a rectifier having very low in- 
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ternal resistance, and plate and screen- 
grid supplies must have exceptionally 
good regulation characteristics. For op- 
timum performance, plate-supply regula- 
tion for class B and class AB» amplifiers 
should be within 5 per cent, and screen- 
grid-supply and grid-bias-supply regu- 
lation should be within 8 per cent. 

Output transformers for class B and 
class AB, amplifiers should have low- 
resistance windings to minimize power 
losses at the large plate currents which 
flow under maximum-signal conditions. 
They should also have very low leakage 
inductance to assure good response at 
the higher audio frequencies and to min- 
imize the danger of parasitic oscillations 
and “‘ringing.”’ 


Modulators 


An af power amplifier used to modu- 
late a class C rf amplifier must be capa- 
ble of delivering an undistorted power 
output equal to one-half the average 
power in the modulated circuit to per- 
mit 100-per-cent modulation. In addi- 
tion, the modulation transformer must 
convert the equivalent resistance of the 
modulated circuit into the proper plate- 
load resistance for the modulator stage. 


The average power, Wa, in watts in 
the modulated circuit is equal to EI, and 
the effective resistance, Re, is equal to 
E/I, where E is the de potential across 
the modulated circuit in volts and I is 
the total direct current in amperes. The 
proper turns ratio (primary to second- 
ary), Ni/N:, for the modulation trans- 
former is then given by 


where R, is the effective plate (or plate- 
to-plate) load resistance required for the 
af amplifier and Re is the effective re- 
sistance of themodulated circuitin ohms. 
Example (1): Determine the amount 
of af power, Wo, required for 100-per- 
cent plate modulation of push-pull class 
C 812-A triodes operating under ICAS 
conditions. (Values are given in the tech- 
nical data for the 812-A under Plate- 
Modulated RF Power Amplifier— Class 
C Telephony, Typical Operation.) 


W= a= (1250) ex 0.140) _i75 watts. 


This amount of af power can be obtained 
from a push-pull 811-A class B amplifier 
operating under CCS conditions at a de 
plate potential of 750 volts. (Values are 
given in the technical data for the 811-A 
under AF Power Amplifier and Modu- 
lator—Class B, Typical Operation.) The 
effective plate-to-plate load resistance 
required for the 811-A’s is 5100 ohms. 
The equivalent resistance of the 812-A 
plate circuit is 
1250 


Re= 550.140 
or approximately 4500 ohms. 
Consequently, the turns ratio (pri- 
mary to secondary) required for the 
modulation transformer is 


Ni | 5100 | 
N, WV 4500 


Example (2): Determine the amount of 
af power, Wo, required for 100-per-cent 
simultaneous plate and screen-grid mod- 
ulation of a single 813 class C amplifier 
operating under ICAS conditions. (Val- 
ues are given in the technical data for 
the 813 under Plate-Modulated RF 
Power Amplifier—Class C Telephony, 
Typical Operation.) Screen-grid voltage 
for the 813 is obtained through a series 
voltage-dropping resistor from the plate 
supply, as shown in Fig. 25(c). 


= 4464 


it (approx.) 


Wo= > ae CL ae 


This amount of power can be obtained 
from a push-pull 811-A class B amplifier 
operating under ICAS conditions at a de 
plate potential of 1000 volts. (Values are 
given in the technical data for the 811-A 
under AF Power Amplifier and Modu- 
lator—Class B, Typical Operation.) The 
effective plate-to-plate load required for 
the 811-A’s is 7400 ohms. The equiva- 
lent resistance of the 813 plate andscreen- 
grid circuit is 
2000 


Re= 9.200-40.040 
or approximately 8400 ohms. 
Consequently, the turns ratio (pri- 
mary to secondary) required for the 
modulation transformer is 


N,_ /7400_ 0.94 
SoS Ee eee® 


In the design of af power amplifiers 
for modulator service, consideration 


=8333 
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should also be given to the magnetizing 
effect of the unbalanced de current flow- 
ing in the secondary windings of the 
modulation transformer. If this current 
is large enough to cause a decrease in 
low-frequency response, asuitable block- 
ing capacitor and af choke should be 
used to isolate the unbalanced de cur- 
rent from the secondary winding. 


RF Power Amplifiers 


Class B and class C rf power am- 
plifiers normally operate into reso- 
nant load circuits which can be designed 
to filter out undesired harmonies of any 
order. Consequently, push-pull circuits 
do not have to be used to minimize even- 
order harmonics. Push-pull operation is 
sometimes used for “straight-through” 
class B and class C amplifier stages, how- 
ever, as a means of obtaining increased 
output or improved operation at the 
higher radio frequencies. It is also used 
in frequency-multiplier service as a 
means of emphasizing odd-order har- 
monic frequencies. 


Driving Power 


One of the most important con- 
siderations in the design of a class B or 
class C rf power-amplifier stage is the 
provision of adequate driving power. 
“Typical” driving-power figures given 
in the technical data for tubes rated for 
use in class B and class C rf service indi- 
cate only the signal power dissipated in 
the internal grid-cathode circuit of the 
tube and in the resistance of the bias cir- 
cuit. These figures do not normally in- 
clude driving power that may be lost in 
tube sockets or in the components and 
wiring of driving circuits, or tube losses 
due to electron-transit-time phenomena, 
internal lead impedances, or other 
factors. 


The driver stage must be capable 
of delivering sufficient signal power to 
supply all the tube and circuit losses. 
Although these losses vary with fre- 
quency, tube operating conditions, cir- 
cuit configuration, and the components 
and layout of the circuit, they can be 
estimated with reasonable accuracy for 
“straight-through” amplifiers. At fre- 
quencies up to about 30 megacycles per 
second, total tube and circuit losses are 


approximately twice the driving-power 
figures given in the tube data. At higher 
frequencies, electron-transit-time losses 
and other tube and circuit losses increase 
so rapidly that it is generally necessary 
to use a driver stage capable of supply- 
ing 8 to 10 times the driving power 
shown in the tube data. 


The driving power available for a 
class C amplifier or frequency multiplier 
should be sufficient to permit saturation 
of the driven tube, 7.e., a substantial in- 
crease or decrease in driving power 
should produce no appreciable change 
in the output of the.driven stage. This 
consideration is particularly important 
when driving power is obtained from a 
series of frequency-multiplier stages be- 
cause such stages have much poorer out- 
put regulation than “straight-through” 
amplifiers. Care must be used, however, 


(a) 


to assure that the maximum current or 
input ratings of the driven tube are not 
exceeded. 


Because the average plate and 
screen-grid (grid-No.2) currents drawn 
by a properly excited class B or class C 
rf amplifier remain substantially con- 
stant, regulation of plate and screen- 
grid supplies is not necessary. A plate 
supply for a class C stage, however, 
should be capable of supplying very high 
peak currents, particularly when .the 
stage is operated as a frequency multi- 
plier. 


Grid-Bias Considerations 


Because class B rf amplifiers are 
used almost exclusively as output ampli- 
fiers in radiotelephone transmitters em-« 
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ploying low-level amplitude modulation, 
they must have extremely linear charac- 
teristics to avoid distortion of the modu- 
lated signals. These amplifiers are not 
biased to cutoff but to a value deter- 
mined by the amplitude of the unmodu- 
lated rf driving signal, and their opera- 
tion is usually limited to a relatively 
narrow region of the characteristic. Bias 
must usually be obtained from a sepa- 
rate fixed supply, such as a battery or a 
rectifier, having very good output regu- 
lation. (Self-bias obtained from a heavily 
bypassed cathode resistor can be used 
for certain beam power tubes.) Both the 
bias and the maximum amplitude of the 
driving signal must be readjusted if the 
plate voltage is changed. 

Fig. 32 illustrates the use of fixed 
bias in rf stages having various circuit 
configurations.The battery symbol indi- 


cates any dc source capable of supplying 
the required voltage and having good 
regulation. The rf chokes and bypass 
capacitors are used to exclude the rf grid 
voltage from the bias supply. When a 
tuned grid circuit is used, as shown in 
Fig. 32(c), the rf choke usually is not re- 
quired, and in some cases may even be 
detrimental to the operation of the stage. 
The use of the wrong value of ri choke 
in the grid circuit of an rf amplifier may 
result in parasitic oscillations, especially 
when a similar choke is used in the plate 
circuit. 


Batteries, rectifiers, or other de 
sources having high internal resistance 
should not be used as fixed-bias supplies. 
If such devices are used, the normal flow 
of grid current may charge the batteries 


to voltages greater than their rated val- 
ues, or may increase the voltage drop in 
the rectifier bleeder. The resulting in- 
crease in total operating bias may cause 
a substantial reduction in the power out- 
put of the stage. 


Class C amplifiers generally use grid- 
resistor bias obtained by grid rectifica- 
tion of the driving signal because large 
bias voltages are required (approxi- 
mately twice cutoff value, or more). 


The value required for the grid re- 
sistor (in ohms) is equal to the negative 
grid bias (in volts) divided by the de grid 
current (in amperes). If the de grid cur- 
rent of two tubes in parallel or push-pull 
flows through a common grid resistor, 
the value of the resistor is one half that 
for a single tube. Typical class C ampli- 
fier stages using grid-resistor bias are 
shown in the Circuits Section. 


Although grid-resistor bias is eco- 
nomical as regards supply requirements 
and circuit components, and adjusts it- 
self automatically to the amplitude of 
the driving signal, it provides protection 
only when adequate excitation is applied 
to the stage. Consequently, class C am- 
plifiers should generally be supplied with 
sufficient fixed or self bias to limit the 
zero-signal plate and screen-grid cur- 
rents to safe values in the event that ex- 
citation fails or is accidentally removed. 


The value required for a self-bias 
cathode resistor (in ohms) is equal to the 
required self-bias voltage (in volts) di- 
vided by the total cathode current (in 
amperes). In a triode, the total cathode 
current is the sum of the de plate cur- 
rent and de grid current. In a beam power 
tube or tetrode, de screen-grid (grid- 
No.2) current must be included in the 
cathode current. In a pentode having an 
independent suppressor grid (grid No.8), 
any current drawn by the suppressor 
grid must also be included. 

Plate-modulated class C amplifiers 
are usually operated with higher grid- 
bias voltages than unmodulated ampli- 
fiers because a linear modulation char- 
acteristic usually requires the bias to 
vary with the modulating voltage, and 
this variation is easier to obtain if it is 
not too large a fraction of the total bias. 
It is usually necessary to use a combina~ 
tion of fixed and grid-resistor bias to 
provide the desired variation in bias volt- 
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age. The grid resistor should not be by- 
passed for audio frequencies. 


Grid bias for grid-modulated class C 
amplifiers must be extremely stable to 
avoid distortion of the modulated car- 
rier and excessive dissipation. Conse- 
quently, bias should be obtained from a 
fixed supply having very good regula- 
tion characteristics, and not from a grid 
resistor or cathode resistor. 


Grid bias for screen-grid or suppres- 
sor-grid modulated rf amplifiers is not 
particularly critical and may be obtained 
by any of the methods described above. 
Cathode-bias resistors used in such am- 
plifiers, however, should be bypassed for 
the lowest modulating frequency as well 
as for rf. 


Highly stable fixed-bias voltages can 
be obtained from electronically regulated 
bias supplies or by the use of voltage- 
regulator tubes in place of a load resistor 
in the output of a bias rectifier. Voltage 
regulator tubes having regulated-volt- 
age ratings between approximately 75 
and 150 volts are available. When regu- 
lated fixed-bias potentials greater than 
150 volts are required, tubes having suit- 
able voltage ratings and similar current 
ratings may be connected in series. When 
it is necessary to accommodate larger 
currents than can be safely handled by a 
single regulator tube, types having the 
same voltage rating can be connected in 
parallel. In parallel arrangements, a re- 
sistor having a value of approximately 
100 ohms must be connected in series 
with each tube to assure equal division 
of the total load current. Examples of 
the use of voltage-regulator tubes are 
shown in Fig. 33. 


Frequency Multipliers 


The principal considerations in the 
design of frequency multipliers are the 
choice of suitable tube types and the de- 
termination of operating conditions 
which will provide maximum power out- 
put at the desired harmonic. 


For a fixed value of peak plate cur- 
rent, the harmonic output of a class C 
amplifier increases at first as the width 
of the plate-current pulse is decreased, 
but then begins to decrease as the pulse 
width is decreased still further. There is 
a value of conduction angle, therefore, 
at which the ratio of any harmonic com- 


ponents to the peak value of the plate- 
current pulse is a maximum. These maxi- 
ma occur at conduction angles of about 
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120 degrees for frequency doublers, 80 
degrees for triplers, and 60 degrees for 
quadruplers. 


Because the use of small conduc- 
tion angles usually requires the use of 
large values of negative bias, power out- 
put and plate-circuit efficiency at the 
higher harmonics are limited by the grid- 
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bias rating of the tube, as well as by the 
peak-emission capabilities of the cath- 
ode. The over-all efficiencies obtainable 
in frequency-multiplier service are also 
limited by driving-power requirements, 
which increase as the square of the grid- 
driving voltage. Tube types for use in 
frequency-multiplier stages should have 
high-wattage filaments or cathodes capa- 
ble of supplying the very high peak-emis- 
sion currents required, and high trans- 
conductance or high amplification fac- 
tors to provide high power sensitivity. 


Oscillators 


The principal consideration in the 
design of an oscillator is usually fre- 
quency stability, rather than high effi- 
ciency or high power output. The fre- 
quency stability of an oscillator is de- 
termined partly by the mechanical char- 
acteristics of a crystal or an inductanece- 
capacitance tuned circuit, and partly by 
the conditions under which the tube is 
operated. 


It is usually necessary to employ 
one or more of the following measures 
to obtain a high degree of frequency 
stability: 

(1) Minimize mechanical vibration 
and variations in ambient temperature 
which might alter the characteristics of 
the frequency-determining crystal or 
tuned circuit. 


(2) Limit the amplitude of oscilla- 
tion to minimize internal heating in the 
frequency-determining crystal or tuned 
circuit which might alter its character- 
istics. 

(3) Minimize variations in supply 
voltages by the use of regulated plate 
and screen-grid (grid-No.2) supplies. 


(4) Minimize variations in loading, 
or isolate the oscillator from a varying 
load by means ofa “‘buffer’’ stage (usually 
a class A or class AB; amplifier). 


(5) Use special components or cir- 
cuit arrangements to compensate for 
variations in temperature, load, or sup- 
ply voltage. 

The frequency stability of a crystal 
oscillator is determined principally by 
the temperature coefficient and mount- 
ing of the crystal, and only to a limited 
extent by tube operating conditions and 
loading. Consequently, it is not usually 


necessary to use regulated plate and 
screen supplies for such oscillators, or 
to isolate them from varying loads by 
means of buffer stages. When extremely 
high stability is required, however, (¢.g., 
in frequency standards and commercial 
transmitters), it is usually necessary to 
employ all of the stabilizing measures 
described above and to maintain the 
crystal at a constant temperature in a 
thermostatically controlled oven. 


Crystals, particularly those which 
are ground, “grown,” or otherwise di- 
mensioned for the higher radio frequen- 
cies, are extremely fragile and may be 
destroyed by overloading or the use of 
excessive feedback. Triodes used in crys- 
tal oscillators should, therefore, be low- 
power types, or be operated at substan- 
tially reduced plate voltages to minimize 
crystal loading and limit the amplitude 
of oscillation. Beam power tubes, pen- 
todes, and tetrodes cause relatively little 
crystal loading because of their small 
driving-power requirements, and pro- 
vide limited feedback even when oper- 
ated at full plate voltage because of their 
internal shielding. Consequently, these 
types are especially suitable for use in 
crystal oscillators. They can also deliver 
substantially higher power outputs than 
triodes of comparable size, and thus per- 
mit the use of fewer stages in achieving 
a desired final power output. 


When multigrid tubes having very 
good internal shielding are used in crys- 
tal-oscillator circuits, it may be neces- 
sary to use external capacitive feedback 
to obtain oscillation. This feedback may 
be provided by a small adjustable capa- 
citor (usually not more than 2 or 3 micro- 
microfarads) connected between the grid- 
No.1 terminal and the plate terminal of 
the tube. Under no circumstances should 
the external feedback capacitance be 
larger than necessary for oscillation, be- 
cause even small excess values may pro- 
vide sufficient feedback to destroy the 
crystal. 


To obtain good frequency stability 
in a variable-frequency oscillator, it is 
usually necessary to use all the stabiliz- 
ing measures described above. It is par- 
ticularly important to employ good com- 
ponents and sturdy mechanical construc- 
tion, and generally desirable to enclose 
the entire oscillator tank circuit in a 
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heavy metal shield having good thermal 
stability. Good isolation from load varia- 
tions can be obtained without a buffer 
stage by the use of an electron-coupled 
circuit. In this type of oscillator circuit, 
the control grid (grid No.1) and screen 
grid (grid No.2) of a multigrid tube are 


the actual oscillator terminals, the screen 


grid acting as the anode. Power output 
is taken from the plate circuit, which is 
coupled to the oscillator only by the in- 
ternal electron stream. 


Crystal oscillators and variable-fre- 
quency oscillators can also be used as 
harmonic generators and frequency mul- 
tipliers. Electron-coupled oscillators are 
particularly suitable for use as frequency 
multipliers because selection of desired 
harmonics can be accomplished in the 
plate circuit without affecting the oscil- 
lator frequency. 


Parallel-Tuned Tank Circuits 


The performance of an rf power am- 
plifier, frequency multiplier, or oscillator 
is critically dependent on the character- 
istics of the circuit which forms its plate 
load. The characteristics of the load cir- 
cuit affect the power output, harmonic 
output, plate dissipation, and driving- 
power requirements of the stage. 

The plate-circuit load of a class B 
or class C rf amplifier is usually a paral- 
lel-tuned resonant tank of thetypeshown 
schematically in Fig. 34. The resonant 
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SUPPLY 
= VOLTAGE, 


Fig. 34 
frequency, f, of such a circuit in mega- 
cycles per second is given by 
Pa 08 
~ 2ar4/LC (1) 
where L is inductance in microhenries, 
andC is capacitancein micromicrofarads. 


This expression shows that the reso- 
nant frequency varies inversely as the 
square root of the product LC. Doubling 
both L and C halves the resonant fre- 
quency. For any given frequency, f, the 
product of L and C is a constant. 


Exceptin circuits operating at ultra- 
high and higher frequencies, L is usually 
“Jumped”’ or concentrated in a coil or 
specially formed conductor, and C is a 
combination of lumped and distributed 
capacitance. The lumped capacitance 
component is usually a variable capaci- 
tor, and the distributed component is 
composed of the self-capacitance of the 
tank, tube capacitances, and the stray 
capacitance of the circuit. Consequently, 
distributed capacitance should always 
be taken into account, particularly in 
calculations for the higher radio frequen- 
cies, at which it is usually either the 
principal component or the entire tank 
capacitance. 


The plate-tank circuit of a class B 
or class C rf amplifier must resonate at 
the desired output frequency, and must 
also convert relatively short, unidirec- 
tional pulses of plate current into com- 
plete oscillations at this frequency. In 
other words, it must act as an electrical 
‘‘flywheel.’’ The plate tank must also 
have sufficient impedance at resonance 
to limit the no-load plate current of the 
stage to a safe value. 


The effectiveness of a tank circuit’s 
flywheel action is indicated by the ratio 
of the‘‘wattless” power (in volt-amperes) 
developed in the tank to the actual power 
(in watts) delivered by the tube. This 
ratio is known as the ‘‘operating Q”’ of 
the tank, and is proportional to the tank 
capacitance. Its approximate value in 
terms of tube operating conditions is 
given by 

re Gx £5 Hs (2) 

72300 5S 1p 

where C is the total capacitance across 
the tank in micromicrofarads, f is the 
frequency in megacycles per second, Eb 
is the de plate potential in volts, and 
Ib is the total de plate current of the 
stage in milliamperes. 


The impedance of a parallel-tuned 
circuit at resonance (its equivalent re- 
sistance, Req) is proportionaltothetank 
inductance and inversely proportional 
to the tank capacitance and the tank- 
coil resistance. The approximate value 
Req in ohms is given by 

2 (3) 
Cr 


where L is the tank inductance in micro- 
henries, C is the tank capacitance in 


Req = 
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microfarads, and r is the ac resistance of 
the ¢ank-circuit inductor in ohms. 

Because there is a conflict between 
the characteristics required for high op- 
erating Q and those required for high 
equivalent resistance, determination of 
proper values for plate-tank circuits is 
one of the most important considerations 
in rf amplifier design. 

The first step in the design of a 
plate-tank circuit is the determination 
of the most suitable operating Q for the 
type of service in which the stage is to 
be used. The use of too low a Q results in 
a distorted waveform containing very 
strong harmonics and, therefore, is 
wasteful of power and likely to result in 
serious interference. The use of too high 
a Q, on the other hand, usually results in 
large circulating currents and, therefore, 
in substantial tank-circuit losses. A value 
between 10 and 15 is generally recom- 
mended for rf telegraphy or telephony 
service. A value of 12 is most frequently 
used in the design of amateur and indus- 
trial equipment. 

The next step is the determination 
of the tank capacitance, C, for the Q 
value and tube operating conditions 
selected. This value is obtained from 
equation (2) transposed to the form 


cu 300 x Q X Tb 
f X Ep 


Fig. 85 shows C as a function of the 
ratio Eb/Ib for a Q value of 12. The 
curves in Fig. 35 can be used to deter- 
mine values of tank-circuit capacitance 
suitable for use in equipment operating 
in the amateur bands. Values of C ob- 
tained from this chart or calculated by 
the use of Equation (4) apply only for 
single-ended tank circuits which are not 
split for neutralization or other purposes, 
such as that shown in Fig. 36 (a). These 
values represent the total capacitance 
required for resonance at the correspond- 
ing frequencies, and include tube and 
stray circuit capacitance. Values slightly 
higher than those indicated can gener- 
ally be used without appreciable reduc- 
tion of power output. 

When a split tank circuit is em- 
ployed for a single-ended stage, as shown 
in Fig.36 (b), the total tank capacitance 
should be one-fourth that indicated by 
Fig. 35 or Equation (4). The correspond- 
ing tank inductance, therefore, is 4 times 
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that required for a tank circuit which is 
not split. If the tank tuning capacitor is 
a split-stator type, such as that shown 
in Fig. 36 (ec), each section should have 
one-half the capacitance indicated by 
Fig. 35 or Equation (4). 

A push-pull stage operating at the 
same dc plate voltage and total de plate 
current as a single-ended stage also re- 
quires one-fourth the tank-circuit capaci- 
tance indicated in Fig. 35 or Equation 
(4), or if the tuning capacitor is a split- 
stator type, each section should have 
one-half the capacitance indicated. A 
push-pull stage operated at the same 
plate voltage but drawing twice as much 
plate current as a single-ended stage re- 
quires one-half the tank-circuit capaci- 
tance indicated. In this case, each sec- 
tion of a split-stator tank capacitor 
should have*the capacitance indicated 
in Fig. 85 and in Equation (4). 
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When the required tank-circuit ca- 
pacitance is known, the tank inductance 
required for resonance at the desired fre- 
quency can be determined by substitu- 
tion of the value of C in Equation (1). 
Approximate winding data for single- 
layer coils, such as that shown in Fig. 
37, suitable for use in amateur transmit- 
ters can then be obtained from the fol- 
lowing formula: 

Lic R? X N? 
~ 9R X 10B 
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where L is the inductance of the coil in 
microhenries, R is the mean radius in 
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inches, N is the number of turns, and B 
is the length in inches. 


It is sometimes impracticable to 
limit the operating Q of a plate-tank 
circuit to the desired value under the 
proposed operating conditions. For ex- 
ample, in parallel-tube stages or stages 
operating at the higher radio frequencies, 
tube and stray circuit capacitance may 
be larger than the optimum total capaci- 
tance indicated in Equation (4). In such 
cases, the designer has a choice of the 
following procedures: 


(1) Retain the proposed tube-oper- 
ating conditions and design the plate- 
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tank circuit for the lowest Q value 
obtainable under these conditions; 

(2) Modify the tube-operating con- 
ditions (provided the tube ratings are 
not exceeded) to obtain the proper Eb /Ib 
ratio for the desired operating Q; 

(3) Design the stage for push-pull 
operation, thereby reducing tube output 
capacitance to one-half that of a single 
tube, or to one-fourth that of parallel 
tubes; 
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(4) Employ a “‘series-tuned” tank 
circuit of the type shown in Fig. 38, in 
which the variable capacitance Cy is 
several times larger than the tube 
capacitance Cy. 


Interstage Coupling 


One of the most important consider- 
ations in rf circuit design is the method 
used for coupling the input of an ampli- 
fier or frequency multiplier to the out- 
put of the preceding stage. An inter- 
stage rf coupling circuit must permit 
efficient transfer of energy at the desired 
frequency; discriminate, if possible, 
against harmonics of the desired fre- 
quency; and, where necessary, provide 
dc isolation between the driver and the 
driven stage. It should also permit ad- 
justment of the loading for the driver 
and the excitation supplied to the fol- 
lewing stage. Three principal types of 
interstage coupling are employed in rf 
equipment: capacitive coupling, direct 
inductive coupling, and indirect induc- 
tive (“link’’) coupling. 

In capacitive coupling, a capaci- 
tor having very low reactance at the 
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desired frequency is connected between 
the plate-tank circuit of the driver stage 
and the grid of the following tube. This 
capacitor should be designed for use at 
radio frequencies, and should have a 
voltage-breakdown rating adequate to 
withstand the maximum potential dif- 
ference developed between the driver 
plate circuit and the grid of the follow- 
ing tube. The input side of the coupling 
capacitor may be connected directly to 
the driver plate, as shown in Fig. 39 (a), 
or to a tap on the plate-tank coil, as 
shown in Fig. 39 (b). 

A tapped plate-tank coil provides a 
convenient means for controlling loading 
and excitation, and generally makes it 
unnecessary to tune the grid circuit of 
the driven stage. Unused portions of 
tapped tank coils, however, frequently 
resonate with stray capacitances to form 
unloaded “‘parasitic” tank circuits which 
are readily shocked into oscillation and 
may interfere with the operation of the 
equipment. Consequently, it is usually 
preferable to use an untapped plate-tank 
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coil in the driver stage and a non-reso- 
nant grid circuit for the following stage, 
and to control the excitation by varia- 
tion of the coupling capacitance. Because 


of the relatively high impedances on 
both sides of the coupling capacitor, the 
driver and the driven stage should be in 
close proximity. Capacitive coupling 
tends to increase the transfer of har- 
monics because the reactance of the 
coupling capacitor decreases as the fre- 
quency increases. 


Direct inductive coupling, shown 
in Fig. 40, is very efficient, but also in- 
volves high coupling impedances and, 
therefore, requires that the driver and 
driven stage be in close proximity. The 
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coupling between the ‘plate and grid 
windings may be fixed or adjustable. 
Adjustable coupling provides a conven- 
ient means for controlling loading and 
excitation. The grid winding may be 
either tuned or untuned. Although the 
tuned type provides maximum efficiency, 
theadditional control complicates tuning 
and is rather critical of adjustment. 


Indirect inductive coupling or 
“link” coupling is used extensively 
in rf power equipment. Although it does 
not provide the high efficiency obtain- 
able with direct inductive coupling, it 
allows considerable flexibility in equip- 
ment design because it does not require 
close physical proximity between the 
coupled stages. ‘‘Link’’ coupling is espe- 
cially useful for equipment which is fre- 
quently modified or which must be de- 
signed to permit concentration of prin- 
cipal control functions. in a particular 
stage or unit of the equipment. 


In this method of coupling, shown 
in Fig. 41, substantially identical ‘“‘link’’ 
windings of a few turns each are induc- 
tively coupled to the plate-tank coil of 
the driver and to the grid-tank coil of 
the following stage. Because of their low 
impedance, these link windings may be 
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connected together through suitable 
transmission lines of considerable length 
with little danger of excessive radiation 
or interference pickup. Because the links 
are inductively coupled to the plate and 
grid circuits, the transmission lines are 
not required to carry de and, therefore, 
may be grounded.These interstage trans- 
mission lines may be any of the various 
types commercially available, such as 
twisted pair, ribbon line, open-wire line, 
or coaxial cable, depending on the re- 
quirements of the circuit. 


The coupling between link wind- 
ings and their respective tank coils may 


be either fixed or adjustable. Fixed links 


should be coupled as tightly as possible 
to their tank coils in order to assure 
maximum energy transfer. When vari- 
able coupling is desired, it is usually suf- 
ficient to have only one of the links ad- 
justable. Link windings should always 
be coupled to their tank coils at points 
of minimum rf potential. In single-ended 
tank circuits (not split), the correct loca- 
tion for a link winding is at the end of 
the plate-tank coil connected to the 
plate-voltage supply or at the ground 
(or bias-supply) end of the grid-tank 
coil. In split single-ended circuits or 
push-pull circuits, link windings should 
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be coupled to the centers of their respec- 
tive tank coils. 

Both direct inductive coupling and 
link coupling inherently provide better 
discrimination against harmonics than 
capacitive coupling. 


Output Coupling 


Output coupling circuits must de- 
liver as much as possible of the power 
supplied to them because there is no 
subsequent amplification to make up for 


any losses. Because these circuits are 
usually required to work into low-im- 
pedance antennas, transmission lines, or 
other load devices, they must also de- 
liver heavy output currents. Conse- 
quently, they must be designed to have 
the highest possible efficiency. In addi- 
tion, any harmonics present in the out- 
put of the final stage must be eliminated 
in the output coupling circuit so that 
they will not enter the antenna or out- 
put transmission line. 


Safety considerations usually re- 
quire that the load side of an output 
coupling circuit be completely insulated 
from the ac and de power-supply circuits 
of the equipment, and particularly from 
the plate-supply voltage of the output 
stage. In some cases the antenna, trans- 
mission line, or load device must also be 
insulated from ground. 


Capacitive output coupling has the 
advantage of simplicity. It also per- 
mits matching to loads of substantially 
different impedance by the selection of 
a suitable feed point on the plate-tank 
coil of the output stage. However, it 
does not discriminate against harmonics 
which may be present in the output of 
the final stage, and may create serious 
safety hazards if leakage or voltage 
breakdown occurs in the coupling ca- 
pacitor. 


Probably the simplest and most 
convenient type of output coupling is 
inductive coupling. This type permits 
accurate impedance matching to high- 
or low-impedance antennas, transmis- 
sion lines, or other loads, and inherently 
tends to discriminate against harmonics. 
Because it does not involve the use of 
series capacitors, it also minimizes the 
possibility of breakdowns which might 
place the plate voltage of the output 
stage across the rf output terminals and 
load. 


When the load winding of an induc- 
tively coupled output circuit is untuned, 
the turns ratio between the input and 
output windings must be such that the 
proper load impedance is reflected in the 
plate circuit of the final amplifier. This 
turns ratio (primary to secondary) is 
equal to Zp/Zs, where Zp is the plate- 
load impedance desired for the final am- 
plifier, and Zs is the impedance of the 
antenna, transmission line, or other load 
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device. The plate-load impedance, Zp, 
in ohms can be determined approxi- 
mately from the following relations: 


For unmodulated or plate-modu- 
lated class C amplifiers, Zp=Eb/2Ib; 
for class B amplifiers and grid- or sup- 
pressor-grid-modulated class C ampli- 
fiers, Zp=Eb/(4 Ib); where Eb is the de 
plate potential in volts and Ib is the de 
plate current in amperes. These values 
of Zp are for unbalanced, single-ended 
output circuits. For split-tank or push- 
pull circuits, the values of Zp deter- 
mined from these relations should be 
multiplied by four. 


Stabilization 


Any amplifier will oscillate if suffi- 
cient energy having the same frequency 
and the same phase as the grid voltage 
is fed back from the plate circuit to the 
grid circuit. Feedback of the proper 
phase for oscillation (regenerative feed- 
back) may take place through the grid- 
plate capacitance of the tube, or through 
external capacitive or inductive cou- 
pling between plateand grid circuits. The 
amount of feedback necessary to cause 
self-oscillation is inversely proportional 
to the power sensitivity of the amplifier 
and, therefore, is much smaller for beam 
power tubes and other multigrid types 
than for triodes. In most multigrid types, 
however, the internal shielding provided 
by the screen grid (grid No.2) is so effec- 
tive that any tendency to self-oscillation 
is usually the result of external, rather 
than internal, feedback. To assure sta- 
bility in a multigrid rf amplifier stage, 
therefore, it is essential that the input 
and output circuits be completely 
shielded from each other. In some cases, 
it may also be necessary to shield these 
circuits from the tube. 


In a triode, the relatively large 
grid-plate capacitance provides a low- 
impedance path for regenerative feed- 
back which cannot be eliminated by the 
use of external shielding. The effect of 
this capacitance can be nullified, how- 
ever, by taking voltage from the plate 
circuit and feeding it back to the grid 
in the proper phase and amplitude to 
cancel the regenerative feedback. This 
technique, known as “neutralization,” 
can also be employed with multigrid 


tubes to improve their stability at the 
higher radio frequencies. 


The method of neutralization most 
frequently used, plate neutralization, 
is shown in Fig. 42. This method em- 
ploys a balanced plate-tank circuit 
having its mid-point effectively at rf 
ground potential, so that rf voltages of 
substantially equal amplitude and op- 
posite phase are developed across the 
two halves of the tank. The neutralizing 
voltage is taken from the bottom end of 
the tank and applied to the grid through 
the neutralizing capacitor, Cn. Although 
the theoretical value of Cn is exactly 
equal to the grid-plate capacitance of 
the tube, the value actually required 
may vary because of stray capacitances. 


Consequently, Cn is usually made ad- 
justable over a small range on either 
side of the theoretical value. 

Another method of neutralization 
for single-ended stages, grid neutraliza- 
tion, is similar to plate neutralization 
except that the split tank circuit which 
provides the neutralizing voltage is lo- 
cated in the grid circuit. 


Parasitic Oscillations 


Parasitic oscillations are oscillations 
which occur in a circuit at frequencies 
other than the desired signal frequency, 
its harmonics, or its subharmonics.They 
may be continuous, or occur only during 
keying, modulation, or surges in the 
power-supply circuits of the equipment. 


RCA Transmitting Tubes 


42 


Because they absorb power from the cir- 
cuits in which they occur, parasitics re- 
duce efficiency and performance at the 
desired operating frequency. They may 
also be responsible for voltage flashover, 
instability, or premature failure of tubes 
and other circuit components, and may 
create serious interference by causing 
radiation of spurious carrier and side- 
band frequencies. 


Parasities are generated when reso- 
nance at some frequency other than the 
normal operating frequency occurs si- 
multaneously in the input and output 
circuits of a tube. Under these condi- 
tions the stage functions as a “tuned- 
grid-tuned-plate’”’ oscillator, the grid- 
plate capacitance of the tube providing 
the feedback path. These simultaneous 
resonance conditions may be created by 
the use of similar circuit constants in the 
plate and grid circuits (e.g., the use of 
identical rf chokes in both circuits) or 
by the‘‘secondary’’ characteristics (small 
amounts of capacitance and inductance) 
of the tubes, circuit components, or cir- 
cuit conductors. 


Parasitics in multistage equipment 
must be eliminated on a stage-by-stage 
basis. Identification of the particular 
components forming a parasitic circuit 
often requires considerable study and 
““cut-and-try’’experimentation.The first 
step is to distinguish true parasitics from 
self-oscillation in the stage in question, 
and to determine the frequency or fre- 
quencies of the parasitics. For this step, 
excitation is removed from the offending 
stage, and also from the preceding stage 
to minimize the possibility of feed- 
through at the normal operating fre- 
quency or a subharmonic. The stage is 
then operated at about one-half normal 
plate and screen-grid (grid-No.2) volt- 
age and checked for oscillations. 


When the presence of parasitics has 
been verified, and their frequency or 
frequencies determined, vhf parasities 
should be eliminated first. VHF para- 
sitics can usually be traced to one or 
more of the following sources: 


(1) Long connecting leads between 
grid and plate terminals of tubes and 
the corresponding tank circuits. 


(2) Push-pull tank circuits employ- 
ing split-stator tank capacitors in which 


the common terminals of the tank ca- 
pacitors are not at rf ground potential. 


(3) Inadequate bypassing, or the 
use of long connecting leads to bypass 
capacitors, particularly in the screen- 
grid-to-cathode circuits of multigrid 
tubes. 


(4) Long leads in neutralizing cir- 
cuits. 


(5) Tapped tank-circuit coils. (Un- 
used portions of tapped tank coils are 
particularly troublesome in this respect 
because they are not loaded and, there- 
fore, can form resonant circuits of very 
high Q.) 


(6) Inadequate separation between 
components in the input and output 
circuits of the stage. 


Two methods can be used to mini- 
mize parasitics in resonant circuits. In 
one method, the constants of one of the 
circuits involved are changed to shift its 
resonant frequency. The lengths of the 
leads to the circuit may be reduced 
(preferably to a minimum), or the posi- 
tion of a connecting lead or component 
may be shifted to reduce its capacitance. 
When such a change is made, however, 
the new resonant frequency of the cir- 
cuit may be the same as that of another 
combination of circuit elements, with 
the result that a new parasitic oscillation 
is created. 


The second method is the insertion 
in one of the tube circuits (grid, plate, 
or cathode circuit) of a special load which 
will rapidly dissipate parasitic oscilla- 
tions but will not appreciably affect the 
performance of the stage at the desired 
frequency. In a low-current circuit, this 
load may be a non-inductive resistor 
having a value between 10 and 100 ohms 
inserted directly at the tube socket. Ina 
high-current circuit, a small rf choke (5 
to 10 turns of wire) should be connected 
in parallel with the resistor. 


Fig. 43 shows a beam power tube 
in an rf amplifier which has been stabi- 
lized to eliminate parasitics. Lg, Lx, and 
Lp represent the distributed inductance 
of the grid, cathode, and plate leads, re- 
spectively. Cgp and Cex are the grid- 
plate and plate-cathode capacitances of 
the tube. Li, C:, Lo, and C2 are the nor- 
mal grid and plate tank-circuit compo- 
nents. The following stabilization meas- 
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ures are shown in the circuit: 

(1) The screen grid (grid No.2) is 
bypassed to the cathode directly at the 
tube socket with a mica or ceramic ca- 
pacitor of not less than 0.002 microfarad 
having extremely short leads. 


(2) Because the tube has an indi- 
rectly heated cathode, an unbypassed 


Fig. 43 


non-inductive resistor having a value of 
25 ohms or less is installed in the cathode- 
return lead directly at the tube socket. 


(3) A non-inductive resistor having 
a value of 50 ohms or less is installed in 
series with the grid-tank circuit directly 
at the grid terminal of the tube socket. 


(4) The grid-tank circuit is loaded 
with a non-inductive resistor having a 
value between 5000 and 50000 ohms. 


Besides the measures shown in the 
circuit, the screen-grid voltage is reduced 
proportionally when the tube is operated 
at less than the maximum rated value of 
plate current. In addition, ample driving 
power is provided. If necessary, the grid 
current and bias are increased to pro- 
vide ample driving power, but the maxi- 
mum ratings for grid current and grid 
voltage should not be exceeded. A “satu- 
rated” tube (7.e., one supplied with am- 
ple driving power) is relatively immune 
to parasitics. 

When all vhf parasitics have been 
eliminated, attention should be directed 
to the elimination of low-frequency para- 
sitics. Low-frequency parasitics are fre- 
quently caused by: 

(1) The use of rf chokes in series 
with both the plate and grid circuits of 
the amplifier, particularly when identi- 
cal chokes are used in both circuits. 


(2) Resonance conditions in power- 
supply filter circuits. 


(3) Resonance conditions in modu- 
lation-circuit components. 


(4) The use of high-impedance RC 
circuits in screen-grid-supply circuits for 
multigrid tubes. 


(5) The use of parallel feed in both 
the grid and plate circuits of a tube. 


In addition to the stabilization of 
individual stages in power-tube equip- 
ment, it is also necessary to prevent un- 
desired coupling and feedback between 
stages operating at the same frequency. 
Over-all stabilization of multistage equip- 
ment may require shielding of individual 
tubes or entire stages, the use of filtering 
and decoupling networks in power-sup- 
ply leads and in grid-, plate-, or other 
circuit-return leads, or combinations of 
such measures. 


Power-Supply Considerations 


Because class B and class C rf am- 
plifiers may be operated without plate, 
sereen-grid, or bias voltages (or at volt- 
ages substantially below normal values) 
during certain tuning adjustments, they 
should incorporate means for reducing 
or completely removing these voltages 
independently in each stage. It is also 
desirable that plate, screen-grid, and 
fixed-bias voltages for individual rf am- 
plifier stages be adjustable up to the 
maximum values for the tubes employed 
so that maximum operating efficiency is 
attainable at a particular power output 
or frequency. 


Calculation of Operating 
Conditions 


The only restrictions on tube oper- 
ating values are those imposed by the 
published maximum ratings. When it is 
necessary or desirable to operate tubes 
under conditions other than those shown 
under “‘Typical Operation” in published 
data, suitable values may be approxi- 
mated by simple calculations. These ap- 
proximate values may then be used in a 
tentative operating setup, and adjust- 
ments made, if necessary, to assure that 
desired output andefficiency are obtained 
without any of the maximum ratings for 
the tube being exceeded. 
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Simple calculations can be used to 
determine operating conditions for any 
type of service in which plate current 
flows for less than the entire signal cycle. 
They can be used for triode and multi- 
grid-tube class C amplifiers (both modu- 
lated and unmodulated), for push-pull 
class AB and class B audio amplifiers 
and for class B linear amplifiers. 


The basic factors used in these cal- 
culations are the peak plate current of 
the tube, and the corresponding instan- 
taneous plate voltage, grid voltages, and 
grid currents. The peak plate current is 
determined by the average or dc plate 
current and by the plate-conduction 
angle (i.e., the fraction of the signal cy- 
cle during which plate current flows). 
For a given dc plate current, peak plate 
current varies inversely with conduction 
angle and is equal to the de value times 
a conversion factor K,, given in Table 
I. The corresponding instantaneous val- 
ues of the other tube currents and volt- 
ages are obtained from the ‘‘Average 
Characteristics’ curves for the tube. 


Table I 
Conduction 
Angle 
(degrees) Ki Ke Ks Ks Ks 


180 3.14 0.785 — — 0.250 
160 8.50 0.825 0.210 1.210 0.224 
150 8.75 0.844 0.350 1.350 0.213 
140 4.00 0.862 0.520 1.520 0.200 
130 4.25 0.880 0.732 1.732 0.187 
120 4.60 0.897 1.000 2.000 0.174 
110 5.00 0.913 1.345 2.345 0.160 
100 5.50 0.927 1.800 2.800 0.145 
90 6.10 0.940 2.410 3.410 0.130 


Table I also gives four other con- 
version factors or constants (Ko, Ks, Ka, 
and K;) used in these calculations. A 
sixth factor, Ks, which is a function of 
grid bias and driving voltage, is given in 
Table II. The values given for con- 
stants K,, Ko, Ks, K4, K; are based on 
the use of sinusoidal signal waveforms 
and conduction angles between 90 and 
180 degrees. Angles between 100 and 160 
degrees are generally used in “straight- 
through” class C amplifiers. Angles of 
90 degrees are usually employed only in 
frequency multipliers, and angles of 180 
degrees in class AB and class B ampli- 
fiers. 


Experience has shown that the most 
satisfactory relation between power out- 


put and power gain in“straight-through”’ 
class C amplifier service is achieved at a 
conduction angle of about 140 degrees. 
The use of larger conduction angles re- 
duces driving-power requirements, but 


Table fl 
Eo/Egi Kes Eo/Egi Ke 

E25 4.67 0.65 6.95 
0.30 4.84 0.70 (hab 
0.35 5.04 0.75 8.25 
0.40 5.26 0.80 9.25 
0.45 5.50 0.85 10.70 
0.50 5.78 0.90 13.12 
0.55 6.10 0.95 18.63 
0.60 6.49 


results in substantially reduced plate- 
circuit efficiency. The use of smaller con- 
duction angles, on the other hand, tends 
to increase plate-circuit efficiency, but 
makes it necessary to provide substan- 
tially higher driving power. 


Use of Curves 


Average characteristics of power 
tubes are usually given in the form of 
sets or “families” of curves, such as 
those shown in the Tube Types Section. 
The separate “plate,” “‘grid-No.1,”’ and 
“‘grid-No.2” families given for the RCA- 
6146 beam power tube are typical of 
curves furnished for multigrid types. 
Combined ‘“‘plate” and “‘grid’’ families 
such as those given for the RCA-812-A 
are usually furnished for triodes. 


Plate families show the simultane- 
ous relationships between plate voltage, 
control-grid voltage, and plate current. 
Consequently, they may be used for de- 
termining effective minimum plate volt- 
ages and peak positive control-grid volt- 
ages corresponding to desired or calcu- 
lated values of peak plate current. They 
also may be used for determination of 
the grid-bias voltages required to obtain 
desired values of quiescent (zero-signal) 
plate current in class A, class AB, and 
class B amplifiers. In addition, they per- 
mit such factors as plate-load resist- 
ance, power output, plate dissipation, 
and harmonic distortion to be determined 
graphically. 

Grid families are used in determin- 
ing the peak currents in the correspond- 
ing grid circuits. Like peak plate cur- 
rent, these peak grid currents flow at the 
instant control-grid voltage is at positive 
peak value, and plate voltage is minimum. 
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A single set of curve families for a 
multigrid tube shows the characteristics 
of the tube at a particular grid-No.2 (or 
screen-grid) voltage. If a different grid- 
No.2 voltage is to be used, appropriate 
“Average Characteristics” curves must 
be obtained, or values shown in the avail- 
able curves must be converted mathe- 
matically. A simple method of conver- 
sion is given later. 


Class C Telegraphy Service 
Multigrid Tubes 


(1) Choose a plate voltage (Ep), a 
de grid-No.2 (screen-grid) voltage (E.,), 
and a dc plate current (Ip) which pro- 
vide a plate input (Pi) within the maxi- 
mum rating for the tube. Also select a 
conduction angle smaller than 180 de- 
grees (preferably 140 degrees). 


(2) Using the value of K, given in 
Table I for the conduction angle se- 
lected, calculate the peak plate current 
(ipmax) a8 follows: 

lpmae = Ky, x Ib 

(3) Determine the effective mini- 
mum plate voltage (epmin) and peak 
positive grid-No.1 voltage (€e,;max) from 
the plate-family curves for the chosen 
value of E.. and the calculated value of 
ipmax: For maximum plate-circuit effi- 
ciency and maximum power gain, both 
€bmin 2Nd €¢im_x Should be as small as 
possible. Because of other considerations, 
however, €pmin Should be slightly above 
and to the right of the ‘‘knee”’ in the ap- 
propriate grid-No.1 voltage curve. The 
use Of Cbmin and €c;max Values below the 
knee causes excessive grid-No.1 and 
grid-No.2 current; the use of values too 
far to the right of the knee reduces 
power output and may result in exces- 
sive plate dissipation. 

(4) Using the value of K, given in 
Table I for the conduction angle se- 
lected, calculate power output (Po) as 
follows: 


Po = Ke X (Ep -€bmin) X Ib 

(5) Plate dissipation or plate loss 

(Pp) is then given by 
Pp = (Ep X Ib) — Po 

If this value exceeds the maximum plate- 
dissipation rating for the tube, it will be 
necessary to recalculatesteps (1) through 
(5) using a smaller conduction angle. 
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(6) Using the values of K; and K, 
given in Table I, calculate the de grid- 
No.i voltage or bias (E¢,) as follows: 
Ky X Ee 

Mgog1 
where pgoe, is the mu-factor (grid No.2 
to grid No.1) of the tube. 

(7) The peak rf grid-No.1 voltage 
(Ez,) required to drive the tube to full 
output is given by 


Eg, = —Ee, + €cimax 


(8) Determine peak grid-No.1 cur- 
rent (ie:max) from the grid-current char- 
acteristics curves for the appropriate 
value of E,,. (Like peak plate current, 
peak grid-No.1 current flows at the in- 
stant that plate voltage is equal to epmin 
and grid-No. 1 voltage is equal to €c;max)- 
Then, using the value of K, given in 
Table II for the calculated values of 
Ee, and Eg,, determine the dc grid 
current (I¢c,) as follows: 


Te Sa ici:max/Ke 
(9) The approximate driving power 


(Pa) required by the grid-cathode cir- 
cuit of the tube is then given by 


Pa = 0.9 X Eg, X Ta 


(It should be noted that this value of Pa 
does not represent the total power that 
must be delivered by the driver stage, 
which must be sufficient to supply the 
various tube and circuit losses described 
previously.) 

(10) It is now necessary to calculate 
the de grid-No.2 current (I,.) and grid- 
No.2 input (We,). First determine the 
peak grid-No.2 current (icymax) from the 
sereen-grid-current characteristics curves 
for the appropriate value of E,. (The 
value of icomax is determined at the in- 
tersection of the plate-voltage coordinate 
corresponding tO €bmin With the grid- 
No.1 voltage coordinate corresponding 
tO €cimax)- Then, using the value of K; 
given in Table I for the conduction an- 
gle employed, calculate the de grid-No.2 
current (Ic,) as follows: 


Tes = K; X icomax 
Grid-No.2 input (We,) is then given by 
Wes a Key x Tes 
If this value of W.. exceeds the maxi- 
mum rating for grid-No.2 input given in 
the tube data, it will be necessary either 
to reduce E,. or to employ a smaller 


Bo=—(Ks X €e:max) — 
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conduction angle. 


Example: 

Calculate operating values for the 
RCA-6146 in Class C Telegraphy Service 
under CCS conditions. The basic oper- 
ating values are selected to be: Hp=600 
volts; Ip=112 milliamperes, E..=150 
volts; plate-conduction angle=140 de- 
grees, 

(1) Plate input (P;) = 600 volts X 
0.112 ampere=67.2 watts. This value is 
just within the maximum CCS rating of 
67.5 watts. 


(2) From Table I, Ki for a conduc: 
tion angle of 140 degrees is 4. Therefore, 
peak plate current (ipmax)=0.112 am- 
pere X 4 =0.448 ampere, or 448 milli- 
amperes. 


(3) From the plate family for the 
6146 given in Fig. 44 (He,=150 volts), 
a suitable value for effective minimum 
plate voltage (€pmin) to the right of the 
‘knee’ is 70 volts. The corresponding 
peak positive grid-No.1 voltage (€e,max> 
determined from Ee: curves) for a peak 
plate current of 448 milliamperes is 
approximately +16 volts. 


(4) From Table I, K, for a conduc- 
tion angle of 140 degrees is 0.862.There- 
fore, power output (Po)=0.862 (600— 
70) X 0.112=51 watts. 


(5) Plate dissipation (Pp) = (600 X 
0.112)-51 = 16.2 watts. This value is 
well within the maximum plate-dissipa- 
tion rating of the 6146 for class C teleg- 
raphy under CCS conditions (20 watts). 


(6) The de grid-No.1 or bias voltage 
(Ec,) and peak rf grid-No.1 voltage 
(Eg,) are calculated next. (Note that 
bias voltage Ec, is not the E., shown in 
the characteristics curves, which repre- 
sents total grid voltage, 7.e., the alge- 
braic sum of the bias E,, and peak rf 
grid-No.1 voltage e€e;max)- From table 
I, K; and K, for a conduction angle of 
140 degrees are, respectively. 0.520 and 
1.520. From the technica! data for the 
6146, mu-factor (ugog,) is 4.5. Therefore, 
_(0.520 X 16)- 1 8.3. 
50.6= —58.9, or approximately —59 volts. 

(7) Peak rf grid-No.1 voltage (Eg;) 
—(-59) + 16= 75 volts. 

(8) The next step is to determine de 
grid-No.1 current (I,,). From the grid- 
No.1 average characteristics curves 
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Fig. 44 
shown in the tube data (E.. = 150 Caleu- Pub- 
lts), for ebmin Of 70 volts and e oh ae 
vo , bmin : an Cimax DC Plate Voltage (Ep)... 600 600 volts 
of +16 volts, peak grid-No.1 current DC Grid-No.2 
j =— 28 milliam eres. Voltage (Eee) Reais ater elshecays 150 150 volts 
(lermax) P _ DC Grid-No.1 
From Table I, Ky for the ratio Voltage (Eei).......0.+- -59 -58 volts 
Ke, /Hg,= 59/75 = 0.787 is between the dens RF eae 
. a oltage (egimax) ....... 75 73 volts 
values given for ratios of 0.75 and 0.80, Beene Coes eee 112 4112 a 


and is approximately 9. Consequently, 
I,;=0.028/9=0.0031 ampere, or approx- 
imately 3 milliamperes. 

(9) The driving power required by 
the grid (Pa)= 0.9 X 75 X 0.003 = 0.203, 
or approximately 0.2 watt. 

(10) From the grid-No.2 character- 
istics curves shown in the tube data 
(E.. = 150 volts), for Ey = 70 volts and 
Ee;=+16 volts, peak grid-No.2 current 
(icomax) = 59 milliamperes (approx.) 

From Table I, K; for a conduction 
angle of 140 degrees is 0.200. Conse- 
quently, de grid-No.2 current (Ig) = 
0.200 * 0.059 = 0.0118 ampere, or 11.8 
milliamperes. Grid-No.2 input (We) = 
150 < 0.0118 = 1.77 or approximately 
1.8 watts. This value is well within the 
maximum rating for the 6146 (3 watts). 


These calculated values are com- 
pared below with the ‘‘Typical Opera- 
tion’”’ values given in the published data 
for the 6146 in Class C Telegraphy Serv- 
ice, CCS conditions, as amplifier up to 
60 Me: 


DC Grid-No.2 Current (I¢2) 11.8 9 ma 
DC Grid-No.i 


Gurrenti(ley)aey-cielelers ser 3s 2.8 ma 
Driving Power 

CA PPTOX: PEG )ig cis ait steweteo (Np KUR4 watt 
Power Output 

(ApproxscHo) Peteias poner. 51 52 watts 


Class C Telegraphy Service 
Triodes 


Calculations for triode class C am- 
plifiers are similar to those described for 
multigrid tubes except that somewhat 
different considerations are involved in 
the determination of effective minimum 
plate voltage (€pmin) and peak positive 
grid voltage (€cmax), and that calcula- 
tions for grid-No.2 current and input 
are not required. 

(1) Choose a plate voltage (Ep) and 
a de plate current (Ip) which provide a 
plate input (Pi) within the maximum 
rating for the tube. Also select a suitable 
conduction angle (preferably 140 de- 
grees). 

(2) Using the value of K, given in 


Table I for the conduction angle se- 
lected, calculate the peak plate current 
(ipmax) a8 follows: 

Ibaiex os Ip x Ky 

(3) Determine peak positive grid 
voltage (€emax) and effective minimum 
plate voltage (€pmin) for this value of 
ipmax from the plate-family curves for 
the tube. 

The maximum permissible value of 
Comax and the minimum permissible 
value of epmin are determined at the 
point where the horizontal coordinate 
representing the peak current intersects 
the “H,. = Ep” line (sometimes called 
“Diode Line’). It is generally desirable 
that epmin be slightly more positive than 
Cemax: Hf ebmin is smaller than eemax, the 
grid will be driven more positive than 
the plate and will draw excessive cur- 
rent, and the peak plate current will be 
reduced. In addition, the harmonic out- 
put of the stage will be greatly increased. 

(4) Using the value of K, given in 
Table I, calculate the power output 
(Po) as follows: 

Po = Ke X (Ep - @pmin) X Ib 

(5S) Plate dissipation or plate loss 
(Pp) is then given by 

Pp = (Ep X Ib) - Po 
lf this value exceeds the maximum plate- 
dissipation rating of the tube, it will be 
necessary torecalculatesteps (1) through 
(5) using a smaller conduction angle. 

(6) Using the value of K; given in 
Table I, calculate the grid bias required 
(H.) as follows: 


Ee = - [Ks x (Opmax “F @pmin/ 4) + Ep/u] 


where » is the amplification factor shown 
in the published data for the tube. 

(7) The peak rf grid voltage (Eg) 
required to drive the grid from bias level 
to the peak positive value determined 
in step (8) is given by 

Kg = —Ee + €emax 

(8) Determine peak grid current 
(iemax) from the grid-current character- 
istics curves. (The value of iemax is 
shown at the intersection of the plate- 
voltage coordinate corresponding to 
€pmin With the grid-voltage curve corre- 
sponding to €emax). Then, using the 
value of K, given in Table IT for the 
calculated values of E, and Eg, deter- 
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mine the de grid current (Ic) as follows: 
I, = lomax/ Ks 

If this value of Ic is greater than the 
maximum grid-current rating for the 
tube, or is undesirably large, it will be 
necessary to recalculate using a higher 
value for €pmin- 

(9) The approximate driving power 
(Pa) required by the tube is then given 


by Pa = 0.9: sBgreels 


Example: 


Calculate operating values for the 
RCA-812-A for Class C Telegraphy 
Service under ICAS conditions. The 
plate voltage is selected to be 1500 volts; 
the plate input, the maximum rated 
value for the tube; and the plate-con- 
duction angle, 140 degrees. 


(1) From the published data for the 
812-A, the maximum plate-input rating 
is 260 watts. The de plate current (Ip) 
required to provide this input at a plate 
voltage, (Ep) of 1500 volts is Ih = 
260/1500 = 0.173 ampere, or 173 milli- 
amperes. 


(2) From Table I, K, for a conduc- 
tion angle of 140 degrees is 4. Therefore, 
peak plate current (ipmax) = 0.1738 X 
4.00 =0.692 ampere, or 692 milliamperes. 


(3) The average characteristics 
curves given in Fig. 45 show that a peak 
plate current of 692 milliamperes is ob- 
tained at a peak positive grid voltage 
(Cemax) of 118 volts and an effective min- 
imum plate voltage (epmin) of 140 volts. 


(4) From Table I, K. for a conduc- 
tion angle of 140 degrees is 0.862. There- 
fore, power output (Po)= 0.862 x (1500 


.-140) < 0.173 = 203 watts (approx.)- 


(5) Plate dissipation (Pp) = (1500 
X0.173) —2038=57 watts (approx.) 


This value is well within the 65-watt 
maximum rating for the 812-A for class 
C telegraphy under ICAS conditions. 


(6) From Table I, K3 and Ky are 
0.520 and 1.520, respectively. From the 
published data, the amplification factor 
uw is 29. Therefore, the de grid voltage 
or bias(Ee)=—[0.520 (118+ 140/29) + 
1500/ 29] =—[0.520 x (118 + 4.8) + 52] 
= —(64+ 52)= -116 volts. 

(7) Peak rf grid voltage (Eg) = 
—(-116) + 118 = 234 volts. 
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(8) From the average characteris- 
tics curves shown in Fig. 45, for eemax of 
+ 118 volts and epmin of 140 volts, peak 
grid current (icmax) = 195 milliamperes 
(approx.). : 

From Table II, K, for the ratio 
Ee/Eg = 116/234, or approximately 0.5, 
is 5.78. Consequently, the de grid cur- 
rent (Ic) = 0.195/5.78 = 0.0337 ampere, 
or 34 milliamperes (approx.). 

(9) The driving power required at 
the grid (Pda) = 0.9 x 234 & 0.084= 7.2 
watts. 

These calculated values are com- 
pared below with the ‘‘Typical Opera- 
tion”’ values given in the published data 
for the RCA-812-A in Class C Teleg- 
raphy Service, ICAS conditions: 


Caleu- Pub- 
lated lished 
DC Plate Voltage(Ep)...... 1500 1500 volts 
DC Grid Voltage(Ee)....... -116 -120 volts 
Peak RF Grid Voltage(Eg).. 234 240 volts 
DC Plate Current (Ib) ..... LSM elite ma 
DC Grid Current, 
CADOLOR toe og cs Siete 34 30 ma 
Driving Power (Approx., Pa) 7.2 6.5 watts 
Power Output (Approx., Po) 203 190 watts 


Plate-Modulated 
Class C Telephony Service 


Operating values for plate-modu- 
lated class C amplifiers may also be cal- 
culated by the procedure described 
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above. As mentioned previously, how- 
ever, de plate-voltage and de plate-input 
values selected for plate-modulated am- 
plifiers must be within the maximum 
ratings given in the tube data for this 
type of service. 


In general, adequate protection 
against excessive de plate input is ob- 
tained when the de plate voltage and 
plate current do not exceed 80 per cent 
of the maximum class C telegraphy 
values. It is also usually desirable to em- 
ploy a conduction angle smaller than 
that used in telegraphy service to assist 
in obtaining linear modulation, as dis- 
cussed previously. 


Frequency Multipliers 


Operating values for frequency mul- 
tipliers are also calculated as described 
above, except that values for the con- 
stants K;, K», K3, Ks, and K; are ob- 
tained from Table III instead of Table 
I, and the following equation is used to 
determine the value of grid-bias voltage 
for triodes: 


K 
Be= — (Ks X Egmax) t5~ (3 Ev—-bmin) 
Zu 


Table lil 
Ki Ke Ks Ka Ks 
Doubler 4°60's.0.63) 1.00) 5 2200's O5474 
Tripler G90 OLGamedcat fees - O. LG 
Quadrupler 9.00 0.63 6.46 7.46 0.089 


Class AB and Class B 
AF Amplifier Service 


Push-pull class AB and class B af 
amplifiers are assumed to have a con- 
duction angle of 180 degrees. 


This assumptionis permissible (even 
though the actual conduction angle per 
tube is slightly greater than 180 degrees) 
because any plate currents drawn simul- 
taneously by the two sides of the circuit 
are effectively cancelled in the output 
transformer and do not appear in the 
composite plate-current waveform. DC 
voltage, current, input, and dissipation 
values for af amplifiers are calculated on 
a per-tube basis; ac values such as power 
output, driving voltage, and driving 
power are calculated for the entire stage. 

The plate-circuit loads for af ampli- 
fiers are usually iron-core transformers, 
which are not adjustable to the same de- 
gree as the resonant tank circuits used 
as loads for rf amplifiers. To assure 
proper loading for a class AB or B stage, 
therefore, it is necessary to calculate the 
plate-to-plate load resistance required, 
and to provide an output transformer or 
coupling device which presents this re- 
sistance to the plate circuit of the ampli- 
fier when connected to the external load. 
Because the dc plate current of a class 
AB or class B af amplifier is small under 
zero-signal conditions and increases with 
amplitude of the driving signal, it is also 
necessary to calculate both the zero-sig- 
nal plate current (Ip,) and the maximum- 
signal plate current (Ipmax). The maxi- 
mum-signal value should not be con- 
fused with the peak plate current (ipmax), 
which is the highest instantaneous value 
and, at the assumed conduction angle of 
180 degrees, is equal to 3.14 X& Ipmax- 


Class AB2 Amplifiers 
Multigrid Tubes 


(1) Choose a plate voltage (Ep), a 
de grid-No.2 (screen-grid) voltage (Ee), 
and a maximum-signal de plate current 
(Ipmax) Which provide a maximum-sig- 
nal plate input within the maximum 
ratings for the tube. Assume a plate- 
conduction angle of 180 degrees. 

(2) Using the value K; = 3.14 given 
in Table I for a conduction angle of*180 
degrees, calculate the peak plate current 
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(ipbmax) per tube as follows: 
ica ate Ka Clima tone Tima 

(3) Determine peak positive grid- 
No.1 voltage (€e:max) and effective mini- 
mum plate voltage (epmin) from the 
plate-family curves for the tube for the 
calculated value of ipmax and the chosen 
value of E,,. As mentioned earlier for 
class C amplifiers, the best compromise | 
from the standpoints of plate-circuit 
efficiency and power sensitivity is ob- 
tained when epmin is slightly to the right 
of the “‘knee”’ in the appropriate grid- 
voltage curve. 


(4.) Using the value of K, = 0.785 
given in Table I, calculate the power 
output (P,) for the stage (two tubes in 
push-pull) as follows: 


Po= 2K2 X (Ep a Cbmin) x Tomax 
= 1.57 X (Ep ‘GF €pmin) x Tomax 
(5) The plate dissipation (Pp) per 
tube is then given by 
Pp= (Ep x Thea) ap Po/2 
If this value exceeds the maximum plate 
dissipation rating per tube for class AB» 
service, it will be necessary to recalcu- 
late steps (1) through (5) using either a 
smaller peak plate current (and, conse- 
quently, a smaller maximum-signal de 
plate current), or a lower value of epmin. 


(6) The zero-signal dc plate current 
(Ip.) per tube is selected to provide a 
combination of high power output with 
low odd-harmonic distortion. A small 
value of Ip, is desirable for high power 
output, but a value above the “‘knee”’ of 
the tube characteristic must be used to 
minimize distortion. 


In most cases, a suitable value for 
Ip) is one which results in a zero-signal 
plate dissipation per tube of one-third 
to one-half the maximum rated value 
(Ppmax). For one-third maximum dissi- 
pation, the zero-signal plate current 
(Ip) per tube is given by 

Tyo ae Panincl (3 x Ep) 

(7) The de grid-No.1 bias voltage 
(Ee,) required to obtain the desired 
value of Ip, can then be determined 
from the plate-family curves for the 
chosen value of Ee. 

(8) The peak af grid-No.1 (driving) 
voltage (E,,) required for each tube is 
given by 

Eg, = —Ee, + Ccimax 


The total driving voltage (Eg,-¢,) re- 
quired for the stage, therefore, is given 
by 

Egi-g1= 2X (Eg:) =2*xX (—Ee, er Ccimax) 

(9) The plate-to-plate load resist- 
ance (Ryp-p) required for a push-pull 
class AB, or class B af amplifier is given 
by 

Ryp-p = 1.27X (Ep = Cbmin) nmas 
This value is four times the resistance 
represented by a load line drawn on the 
appropriate plate-family curves for the 
tube from the ipmax, €bmin Point to the 
intersection of the plate-voltage (Ep) 
coordinate with the Ip = 0 axis. 

(10) Determine the peak grid-No.1 
current (ie;max) per tube from the grid» 
No.1-current curves given for the tube. 
The value of ic;max is shown at the in- 
tersection of the epmin coordinate with 
the e€eimax Curve. 

(11) The maximum-signal driving 
power (Pq) required by the push-pull 
stage is given by 

Pa= ieimax X Eg, /2 

(12 )The peak grid-No.2 current 
per tube (iemax) is obtained from the 
grid-No.2 characteristics curves for the 
chosen grid-No.2 voltage. 

(13) Using the value K;= 0.25 given 
in Table I for a conduction angle of 180 
degrees, calculate the maximum-signal 
grid-No.2 current (Ie max) per tube as 
tollows: 

Tesmax = K; X Iépmax = 0.25 lcomax 

(14. The maximum-signal grid-No.2 
input (W.,.) per tube is then given by 

Wea om Ee x Teomax 
If this value of We, exceeds the maxi- 
mum rating for the tube, it will be neces- 
sary to reduce either e€pmin OT Eco. 

The zero-signal grid-No.2 current 
(Ieo9) is usually a small fraction of the 
maximum-signal current (Ie:max)- Con- 
sequently, it has little or no effect on the 
maximum grid-No.2 input, and is not 
an important consideration, 

Example: 

Calculate operating values for a 
push-pull class AB, af amplifier stage 
using two RCA-6146 tubes operating 
under ICAS conditions. The basic oper- 
ating values are Ey = 600 volts, Ey, = 
200 volts, and Ipmax= 135 milliamperes 
per tube. 
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(1) Plate input per tube (Pi) = 600: 
X 0.135 = 81 watts. This value is well 
within the maximum rating of the 6146 
for this type of service (90 watts). 


(2) For a conduction angle of 180 
degrees, peak plate current per tube 
(ipmax) = 3.14 X 0.185 = 0 424 ampere, 
or 424 milliamperes. 


(3) From the average plate charac-- 
teristics curves for E,, = 200 volts given 
in the data section, the peak positive 
grid-No.1 voltage per tube (e€¢jmax) = 
+5 volts (approx.) and the effective. 
minimum plate voltage (€pmin) = 65: 
volts (approx.). 

(4.) Power output for two tubes in 
push-pull (Po) = 1.57 X (600-65) x 0.135 
= 118.5 watts. 


(5) Plate dissipation per tube (Pp) 
= (600 X 0.135) - 113.5/2= 24.2 watts. 


(6) For one-third maximum rated 
plate dissipation, zero-signal de plate 
current (Ipo) = 25/(3 X 600) = 0.0139 
ampere, or 14 milliamperes (approx.) 
per tube. 

(7) From the plate-family curves 
for E,, = 200 volts, the de grid-No.1 
voltage or bias (Ke,) required to produce 
a zero-signal plate current of 14 milli- 
amperes per tube at a plate voltage of 
600 volts is approximately —51 volts. . 

(8) The peak af grid-No.1-to-grid- 
No.1 (driving) voltage (Eg:-¢,) = 
2 [-(-51) +5] = 112 volts. 

(9) The effective plate-to-plate load 
1.27 (600 - -65) 

0.185 Sa 
50338, or approximately 5000 ohms. 


(10) From the grid-No.1 curves. 
given in the data section for Ee, = 200 
volts, peak grid-No.1 current (ie;max) is 
8 milliamperes (approx.) for @ejmax = 
+5 volts and epmin = 65. 


(11) The driving power required to 
produce maximum power output (Pa) = 
(0.008 < 56)/2 = 0.22 watt. 


(12) From the grid-No.2 curves for 
E., = 200 volts given in the data section, 
for €e;max= +5 volts and epmin= 65 volts, 
peak grid-No.2 current per tube (Texmax) 
= 45 milliamperes. 

(13) The de maximum-signal grid- 
No.2 current per tube (Ig. max) = 0.25 X 
45 = 11.2 milliamperes. 


resistance (Ryp-p) = 
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(14) Maximum-signal grid-No.2 in- 
put per tube (We,) = 200 X 0.0112 = 
2.24 watts. This value is well within the 
maximum rating for the 6146 (3 watts 
per tube). 


These calculated values are com- 
pared below with the nearest ““Typical 
Operation”’ shown in the published data 
for the 6146 in Class AB» Operation, 
ICAS conditions. 


Values are for two tubes oe ep 
DC Plate Voltage (Eb).. 600 600 volts 
DC Grid-No.2 

Voltage (Ee2)........ 200 190 volts 
DC Grid-No.1 Voltage 

(Fixed Bias, Ec:)..... -51 -48 volts 
Peak AF Grid-No.1-to- 

Grid-No.1 Voltage 

(Hi gt=o1) a. seater ells se 112 109 volts 
Zero-Signal DC Plate 

Current (2Tpo). (oa. 27 28 ma 
Maximum-Signal DC 

Plate Current (2Ibmax) 270 270 ma 
Zero-Signal DC Grid- 

No.2 Current (2Ie20):.. — 1.0 ma 
Maximum-SignalDCGrid- 

No.2 Current (2I¢2max) 22.4 20 ma 
Effective Load Resistance 

(Plate to plate, Rip-p) 5000 5000 ohms 
Maximum-Signal Driving 

Power, (Approx., Pa). 0.22 0.3 watt 
Maximum-Signal Power 

Output, (Approx., Po). AL BES 110 watts 


Class B Amplifiers 
Triodes 


The procedure for calculating oper- 
ating values for push-pull triode class B 
stages is substantially the same as that 
given above for multigrid-tube class 
AB, stages, but does not involve calcu- 
lations for grid-No.2 voltage, current, 
input, or dissipation. 


Example: 


Calculate operating values for a 
class B modulator stage using two RCA- 
812-A’s operating under ICAS condi- 
tions. The de plate voltage (Ep) is 1500 
volts, and the maximum-signal de plate 
current (Ipmax) per tube is 155 milli- 
amperes. 

(1) Plate input per tube (Pi) = 
1500 x 0.155 = 232.5 watts. This value 
is slightly less than the maximum plate- 
input rating of the 812-A for ICAS 
operation (235 watts). 

(2) For a conduction angle of 180 
degrees, the peak plate current per tube 
(ipmax) = 3.14 X 0.155 = 0.487 ampere, 
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or 487 milliamperes. 


(3) From the average plate charac- 
teristics curves shown in Fig. 45, for 
ipmax = 487 milliamperes, the peak posi- 
tive grid voltage (€emax) = +90 volts 
(approx.) and the effective minimum 
plate voltage (€pmin) = 100 volts. 


(4) Power output for two tubes 
(Po) = 157 X (1500-100) x 0.155 = 340 
watts (approx.). 

(5) Plate dissipation per tube (Pp) 
= (1500 X 0.155) -340/2 = 62.5 watts. 
This value is within the maximum rating 
for the 812-A (65 watts). 


(6) For one-third maximum rated 
dissipation, zero-signal de plate current 
per tube (Ino) = 65/(8 X 1500) = 0.0145 
ampere = 14.5 milliamperes. 


(7) From the plate characteristics 
curves given in Fig. 45, de grid voltage 
or bias (E,) required to produce this 
value of plate current at a plate voltage 
of 1500 volts is approximately —45 volts. 

(8) The peak af grid-to-grid driving 
voltage required for maximum power 
output (Kg-g) = 2E, = 2[-(-45) +90] 
=270 volts. 

(9) The effective plate-to-plate load 

: 1.27 X (1500-100 
resistance (Ryp-p) = aie 


= 11500 ohms (approx.). 


(10) From the grid-current curves 
shown in Fig. 45, peak grid current 
(iemax) for Cemax = + 90 volts and epmin 
= 100 volts is 140 milliamperes (approx.). 


(11) The driving power required for 
maximum output (Pa) = (0.140 x 1385) /2 
= 9.45, or approximately 9.5 watts. These 
calculated values are compared below with 
the “Typical Operation” values for ICAS 
conditions shown in the published data 
for the RCA-812-A in Class B Modula- 
tor Service, ICAS conditions. 


Values are for two tubes Pre = Be 
DC Plate Voltage (Ep).. 1500 1500 volts 
DC Grid Voltage (Ee) .. —-45 -48 volts 
Peak AF Grid-to-Grid 

Voltage (Eg-g)....... 270 270 volts 


Zero-Signal DC Plate 


Current (2Ipo)....... 29 28 ma 
Maximum-Signal DC Plate 

Current (2Ipmax).... 310 3810 ma 
Effective Load Resistance 

(Plate-to-plate, Rup-p) 11500 18200 ma 
Maximum-Signal Driving 

Power (Approx., Pa).. 9.5 5 watts 
Maximum-Signal Power 

Output (Approx., Po).. 340 340 watts 
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Conversion Factors 


Operating conditions for voltage 
values other than those shown in the 
published data can be obtained by the 
use of the nomograph shown in Fig. 46 
when all electrode voltages are changed 
simultaneously in the same ratio. The 
nemograph includes conversion factors 
for current (Fi), power output (F)), 
plate resistance or load resistance (F;), 
and transconductance (Fem) for voltage 
raitos between 0.5 and 2.0. These fac- 
tors are expressed as functions of the 
ratio between the desired or new voltage 
for any electrode (Haes), and the pub- 
lished or original value of that voltage 
(Ep). The relations shown are appli- 
cable to triodes and multigrid types in 
all classes of service. 
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To use the nomograph, simply 
place a straight-edge across the page so 
that it intersects the scales for Eaes and 
Epub at the desired values. The desired 
conversion factor may then be read di- 
rectly or estimated at the point where 
the straight-edge intersects the Fi, Fp, 
F,, or Fm scale. 


For example, the dashed lines on 
the nomograph show that for a ratio 
Baes/Epun of 2/2.5 (all electrode volt- 
ages reduced 20 per cent), Fi is approxi- 
mately 0.72, Fp is approximately 0.57, 
F; is 1.12, and Fem is approximately 
0.892. These factors may be applied di- 
rectly to operating values shown in the 
tube data, or to values calculated by the 
methods described previously. 


When only one electrode voltage of 
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a tube is changed, for example in the 
calculation of operating conditions for a 
multigrid tube operated at a grid-No.2 
voltage for which curve families are not 
available, the nomograph is used twice. 
The procedure is shown in the following 
example: 


Determine operating values for an 
RCA-6146 beam power tube in Class C 
Telegraphy Service at its maximum 
ICAS plate-voltage (Ep) and plate-input 
(Pi) ratings of 750 volts and 90 watts, 
and at a grid-No.2 voltage (E.,) of 160 
volts. (The de plate current Ip of the 
tube under the desired conditions is 90 
watts/750 volts, or 120 milliamperes.) 


Because curve families are not avail- 
able for an Ee, of 160 volts, operating 
conditions must first be calculated for 
the nearest value of Ee, for which curves 
are available (i.e., 150 volts). For this 
calculation, the chosen values of Ep and 
Ip must be converted to the correspond- 
ing values for E,, = 150. The plate volt- 
750 X 150, 

160 
mately 703 volts. Using conversion-fac- 
tor values obtained from the nomograph 
for the voltage ratio 150/160, the plate 
current (Ip) = Fi X In = 0.91 X 120, or 
approximately 109 milliamperes. 


age (Hp) becomes or approxi- 


For a conduction angle of 140 de- 
grees, K; = 4 and the peak plate current 
(ipmax) = 4 X 109 = 436 milliamperes: 


From the plate-family curves of the 
6146 for Ee. = 150 volts shown in the 
tube data, the effective minimum plate 
voltage (€bmin) = 75 volts and the peak 
positive grid voltage (€eymax) = +15 
volts. 

From the corresponding grid-No.1 
and grid-No.2 curve families, peak grid- 
No.1 current (ieimax) = 24.5 milli- 
amperes and péak grid-No.2 current 
(ieomax) = 39.5 milliamperes. 


These instantaneous voltages and 
currents can now be converted to cor- 
responding values for the desired Ee, of 
160 volts. For the voltage ratio 160/150, 
or 1.066, ebmin = 75 X 1.066, or approxi- 
mately 80 volts, and €e;max = +15 X 
1.066, or approximately 16 volts. 

From the nomograph, the current 
conversion factor Fj for the ratio 160/150 
is 1.1.Consequently, ie;max = 24.5 X 1.1, 
or approximately 27 milliamperes, and 
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icomax= 39.5 X 1.1, or approximately 43.5 
milliamperes. 

The remaining operating values can 
then be calculated: Power output (Po) 
= K, X (Ep-Cbmin) X In = 0.8629(750—= 
80) X 0.120 = 69.3 watts. 

Thedcgrid-No.1 voltage or bias (EKe,) 


E 
= —(K, X €e:max) _ Ase 


8261 
< 16) —-1.52 (160/4.5), 0 approximate- 
ly —62 volts. 

The peak rf grid-No.1 voltage (Eg,) 
= —(-62) +16 = 78 volts. 

From Table II, the constant Ky = 
9.15 (approx.) for an Ee,/Eg, ratio of 
62/78, or 0.795. Consequently, the de 
grid-No.1 current (Ic¢,) = 27/9.15, or 
approximately 3 milliamperes. 

The de grid-No.2 current (In) = 
Ks X ieomax:= 0:2 X 43.5, corsSe ills 
amperes. The de grid-No.2 input (We) 
= 160 volts x 0.0087 amperes, or ap- 
proximately 1.4 watts. 


These calculated values are com- 
pared below with the published “Typi- 
cal Operation” values for the 6146 in 
Class C Telegraphy, ICAS conditions: 


Caleu- Pub- 

lated lished 
DC Plate Voltage (Ep). . 750 750 volts 
DC Grid-No.2 

Voltage (Eq@)........ 160 160 volts 
DC Grid-No.1 

Voltage (Eq)~....... —62 —62 volts 
Peak RF grid-No.1 

Voltage (Egi)........ 78 79 volts 
DC Plate Current (Ip).. 120 120 ma 
DC Grid-No.2 

Current) (e2)man- ae Sai iin! ma 
DC Grid-No.1 

Gurrenti (ici) pitas ere 3 3.1 ma 
Driving Power, 

(A:pproxs 2d) meme 0.21 0.2 watt 
Power Output, 

(Approx=,20) aeaeneee 69.3 70 watts 
Plate-input power (Pi).. 90 90 watts 
Plate dissipation (Pd)... 21 20 watts 
Grid-No.2 Input (We:z).. 1.39 1.76 watts 


Because this method for conversion 
of characteristics is necessarily an ap- 
proximation, the accuracy of the nomo- 
graph decreases progressively as the 
ratio Eaes/Epun departs from unity. In 
general, results are substantially correct 
when the value of the ratio Eaes/Epup 
is between 0.7 and 1.5. Beyond these 
limits, the accuracy decreases rapidly, 
and the results obtained must be con- 
sidered rough approximations. 


The nomograph does not take into 
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consideration the effects of contact po- 
tential or secondary emission in tubes. 
Because contact-potential effects be- 
come noticeable only at very small de 
grid-No.1 (bias) voltages, they are gen- 
erally negligible in power tubes. Second- 
ary emission may occur in conventional 
tetrodes, however, if the plate voltage 
swings below the grid-No.2 voltage. 
Consequently, the conversion factors 
shown in the nomograph apply to such 
tubes only when the plate voltage is 
greater than the grid-No.2 voltage. Be- 
cause secondary emission may also oc- 
cur in certain beam power tubes at very 
low values of plate current and plate 
voltage, the conversion factors shown in 
the nomograph do not apply when these 
tubes are operated under such conditions. 


Adjustment and Tuning 


AF equipment does not normally 
require tuning or preliminary adjust- 
ments other than those necessary for 
obtaining plate-current balance in push- 
pull stages. Subsequent operating adjust- 
ments of gain or input-signal level and 
“tone” or frequency response can usually 
be made ‘without the aid of auxiliary 
equipment. 


Tuning and operating adjustments 
in rf power equipment, however, are nu- 
merous and complex and require the use 
of instruments for accurate measurement 
of frequency, de grid current, de plate 
voltage and current, and de screen-grid 
(grid-No.2) voltage and current of multi- 
grid tubes. Other equipment which may 
be necessary or useful includes: a grid- 
dip oscillator for preliminary tuning of 
resonant tank circuits and for neutrali- 
zation adjustments; a “dummy load’’ 
(an incandescent lamp or non-inductive 
resistor having suitable resistance and 
wattage rating) used to absorb the power 
output of the final stage so that unau- 
thorized frequencies or other improper 
signals which may be produced during 
preliminary adjustments are not radi- 
ated by the antenna system or load; 
simple rf indicators, such as a neon lamp 
or a small flashlight bulb which is con- 
nected to a one- or two-turn loop of wire; 
andsimple devices for measuring approxi- 
mate frequency, such as absorption-type 
wavemeters. A cathode-ray oscilloscope 
is desirable for proper adjustment of 
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radiotelephone, television, and facsimile 
transmitters. 


Because a class C stage may draw 
excessive plate current if operated even 
momentarily into an improperly tuned 
plate-tank circuit, all plate-tank circuits 
should be tuned to their approximate 
operating frequencies (with the aid of a 


' grid-dip oscillator) before actual operat- 
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ing adjustments are begun. During this 
preliminary tuning procedure, all plate, 
screen-grid, and grid-bias supplies should 
be turned off, but all tubes and circuit 
components should be in place and nor- 
mal filament or heater voltages should 
be applied to the tubes to assure that the 
stray capacitance and inductance of each 
stage are substantially the same as those 
present during operation. 


Tuning Procedure 


Tuning and adjustment of rf power 
equipment starts in the oscillator or in- 
put stage, and continues through suc- 
ceeding stages along the path followed 
by the rf signal. The procedure used in 
tuning class C stages is generally the 
same for all types of service, circuit con- 
figurations, and tube types. Consequent- 
ly, the procedure given below for tuning 
a “straight-through” rf amplifier stage 
also applies to frequency multipliers. It 
is assumed that the amplifier has been 
properly neutralized, if required, by the 
method described later, and that the 
preceding stage or “driver” has been 
properly tuned and is delivering full out- 
put at the desired frequency. 


(1) Make sure that all power to the 
equipment is off. 

(2) Disconnect all positive plate, 
screen-grid, and suppressor-grid supply 
leads from the amplifier and from all 
following stages. 


(8) If variable coupling is used be- 
tween driver and amplifier, adjust the 
coupling to approximately one-half 
maximum. 


(4) Apply only normal filament or 
heater voltage to the amplifier, and all 
normal operating voltages to the driver. 


(5) Quickly tune the driver plate 
circuit to resonance, which is indicated 
by a dip in driver plate current, as shown 
in Fig. 47, and by maximum grid cur- 
rent in the amplifier stage. If the ampli- 
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fier has a tuned grid circuit, this circuit 
should also be tuned to resonance (indi- 
cated by an increase in the amplifier 
grid current). 

(6) Increase the coupling between 
driver and amplifier, being careful not 
to exceed the maximum permissible grid 
current for the amplifier tube or tubes. 
It should be possible to obtain full rated 
grid current for the amplifier stage with- 
out overloading the driver (overload 
being indicated by excessive driver plate 
current at resonance). 

(7) Retune the driver plate circuit 
(and the amplifier grid circuit) to reso- 
nance. This procedure should always be 


! 
PGS ONANCE 


DC PLATE CURRENT(Ipb) 
pe cages per ae ea Ee 


TANK TUNING CAPACITANCE 


: Fig. 47 

followed after a change is made in 
coupling or loading to compensate for the 
normal detuning effects of such changes. 


(8) Turn on any fixed-bias supplies 
for the amplifier, and make any circuit 
changes or adjustments necessary to as- 
sure that the plate, screen-grid, and sup- 
pressor-grid voltages for the amplifier 
will not be more than 50 per cent of their 
normal values when applied. Disconnect 
the external load from the amplifier 
plate-tank circuit, or, if this change is 
not practicable, reduce the coupling be- 
tween amplifier and external load to 
minimum. If the load for the amplifier 
is another tube, remove this tube from 
its socket. 

(9) Apply plate, screen-grid, and 
suppressor-grid voltages (50 per cent of 
normal values) to the amplifier, but not 
to any following stages, and quickly 
tune the amplifier plate circuit to reso- 
nance. When an amplifier is operated 
without a load connected to its plate 
tank, its plate current will usually dip 
at resonance to between 10 and 20 per 
cent of the normal full-load value. The 


absolute value of the no-load plate cur- 
rent at resonance depends on the Q of 
the plate-tank circuit, the type of bias 
used, and the rf excitation voltage, and 
should not be considered an indication 
of the amplifier efficiency. 


If the plate current of an unloaded 
triode does not dip in the normal man- 
ner, the trouble may be caused by inade- 
quate grid excitation, excessive tank- 
circuit losses, or improper neutralization. 
If the plate-tank circuit of any class C 
amplifier cannot be tuned to resonance, 
the tank-circuit inductance or capaci- 
tance, or both, may have to be increased 
or decreased in value, depending on 
whether the circuit is found to tune 
higher or lower than the desired fre- 
quency. An absorption-type wavemeter 
is useful in such adjustments. 


If flashover occurs in the plate-tank 
capacitor during tuning adjustments,re- 
connect the load to the amplifier output 
circuit and/or increase the coupling be- 
tween amplifier and load until the rf 
voltage is reduced sufficiently to elimi- 
nate the flashover. 


(10) Connect the external load to 
the amplifier plate tank. (If this step has 
already been taken to eliminate flash- 
over, as described above, tighten the 
load coupling.) When the load is applied 
or the load coupling increased, the plate 
current of the amplifier should rise. Re- 
tune the amplifier plate tank to reso- 
nance after each change in coupling. The 
amplifier plate current should still dip at 
resonance, but its minimum value should 
be considerably higher than under no- 
load conditions, as shown by the dashed 
curve in Fig. 47. 

(11) Apply full plate, screen-grid, 
and suppressor-grid voltages to the am- 
plifier. Increase the coupling between 
amplifier and load, retuning the ampli- 
fier plate tank to resonance as often as 
necessary, until the plate current at the 
resonance dip has the desired value. In 
no case should the plate input (the prod- 
uct of the de plate voltage and de plate 
current) exceed the maximum value 
given in the tube ratings for the type of 
service involved. 

Because the de grid current of an 
amplifier decreases as the load on the 
amplifier is increased, grid current should 
be checked after each change in load or 
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load coupling to make sure it has not 
dropped appreciably below the normal 
or desired value. If it has, the cause may 
be insufficient grid excitation or exces- 
sive grid bias. 


Neutralizing Adjustments 


The procedure used in neutralizing 
rf amplifiers is substantially the same 
regardless of the neutralizing circuits or 
tube types employed.The tube operating 
conditions used are similar to those em- 
ployed for preliminary tuning of plate- 
tank circuits, except that excitation at 
the highest operating frequency is ap- 
plied to the stage being neutralized. 

(1) Make sure that all power to the 
equipment is off. 

(2) Disconnect all positive plate, 
screen-grid, and suppressor-grid supply 
leads from the amplifier and from all 
following stages. Adjust the coupling be- 
tween driver and amplifier to maximum, 
and loosely couple a fairly sensitive rf 
indicator to the amplifier plate-tank coil. 
Although a simple indicator is usually 
satisfactory, a sensitive rf meter con- 
nected to a one- or two-turn loop or a 
vacuum-tube voltmeter equipped with a 
suitable rectifier probe provides more 
exact indications, particularly for final 
adjustments. 

(8) Apply normal filament or heater 
voltage to the amplifier, and all normal 
‘operating voltages to the driver, and tune 
‘the driver plate circuit to resonance. 

(4) Tune the plate-tank circuit of 
the amplifier to resonance (shown by 
maximum brightness or maximum read- 
ing of the rf indicator). Adjust the neu- 
tralizing capacitor until the rf indicator 
shows minimum brightness reading. 

(5) Carefully retune the amplifier 
plate-tank circuit to resonance. The rf 
indicator should now show a new maxi- 
mum reading, but one having substan- 
tially smaller magnitude than the origi- 
nal reading. Again adjust the neutral- 
izing capacitor for a minimum reading 
on the rf indicator. The driver plate- 
tank circuit should be checked and, if 
necessary, retuned to resonance during 
these adjustments. 

Repeat step (5) until a setting for 
the neutralizing capacitor is found which 
produces no indication of rf voltage in 
the amplifier plate circuit. As this set- 
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ting is approached, it will probably be 
necessary to increase the coupling be- 
tween the rf indicator and amplifier 
plate tank to obtain useful indications. 
A stage may be considered properly neu- 
tralized when the rf indicator shows zero 
at maximum coupling. 


In neutralizing a push-pull ampli- 
fier, both neutralizing capacitors should 
be adjusted simultaneously. However, 
both capacitors will seldom have the 
same setting at the point of complete 
neutralization because of slight differ- 
ences in tube and stray circuit capaci- 
tance, and because split tank circuits are 
seldom electrically symmetrical. 


A de milliameter connected in the 
grid-return circuit of an amplifier can 
also be used as a very sensitive indicator 
for neutralizing adjustments. The am- 
plifier is operated without plate, screen- 
grid, or suppressor-grid voltage, and suf- 
ficient rf excitation is applied to produce 
a normal value of grid current. If the 
amplifier is not properly neutralized, its 
grid current will vary when its plate- 
tank circuit is tuned through resonance. 
The neutralizing capacitor should then 
be adjusted slowly while the amplifier 
plate-tank circuit is tuned back and 
forth through resonance. As the point of 
neutralization is approached, the varia- 
tions in grid current decrease. When the 
amplifier is perfectly neutralized, tuning 
of its plate-tank circuit through reso- 
nance does not cause even a slight 
change in the reading of the grid-curient 
meter. 


In some cases, it may not be possi- 
ble to eliminate rf feedthrough entirely 
by adjustment of the neutralizing capaci- 
tor. This difficulty is usually an indica- 
tion of stray coupling between the am- 
plifier and driver plate tanks, or of stray 
capacitances in various portions of the 
amplifier which tend to unbalance the 
neutralizing circuit. Adequate shielding 
between the driver and amplifier and be- 
tween the grid and plate circuits of the 
amplifier will usually eliminate this 
difficulty. 

The difficulty may also arise in a 
stage employing a split-stator tank ca- 
pacitor if the ground lead of the capaci- 
tor is not connected by the shortest pos- 
sible path to the cathode-return point 
of the stage. 


Power-lTube Installation 


Because power tubes usually operate 
at high voltages and temperatures, draw 
heavy currents, and are used in high- 
efficiency circuits, terminal connections 
for such tubes should have large-area, 
low-resistance contacts capable of ac- 
commodating relatively large wire sizes 
and utilize high-quality insulation. 


Sockets or mountings for power 
tubes having filamentary cathodes 
should be installed, as a general rule, so 
that the tubes are operated in a vertical 
position with the base or filament end 
down. Vertical operation minimizes the 
danger of internal short circuits which 
may be caused by thermal expansion or 
sagging of the filament. Certain fila- 
mentary-cathode vacuum types may be 
operated in other than vertical positions, 
provided precautions specified in the 
tube data are observed. Tubes having 
indirectly heated cathodes may gener- 
ally be operated in any position. 

If equipment is to be subjected to 
mechanical shock or vibration, the equip- 
ment housing, the tube mountings, or 
both should include some form of shock- 
absorbing suspension, andsuitablemeans 
should be employed to lock the tubes in 
their sockets or mountings. 


Ventilation 


Power-tube equipment design 
should always permit the unimpeded 
circulation of air around all tubes and 
include provision for adequate ventila- 
tion of tube and equipment enclosures 
so that envelope temperatures will not 
become high enough to damage the tubes 
or their associated circuit components. 


Most of the tubes listed in this 
Manual are designed for operation at 
maximum ratings with natural convec- 
tion cooling. Certain types, however, 
such as the 6161, require forced-air cool- 
ing. Other types, such as the 826, 829-B, 
and 833-A, can be operated with natural 
convection cooling, but carry substan- 
tially higher ratings when forced-air 
cooling is employed. Maximum permis- 
sible bulb temperatures and forced-air 
flow and pressure requirements are given 
in the Tube Types Section for most types. 


The glass portions of a tube enve- 
lope should not be exposed to the spray 
of any liquid or be permitted to come in 
contact with metal objects such as cir- 
cuit wiring or grounded metal shields 
because excessive temperature differ- 
ences may cause envelope fractures. 
Shields should not fit so closely as to im- 
pede the free circulation of air around 
the tubes. In many cases, they may be 
designed to produce a ‘‘chimney”’ effect 
which will increase the draft and im- 
prove tube ventilation. 


The maximum permissible bulb 
temperature of a vacuum tube or inert- 
gas tube is determined principally by 
thesoftening point of the glass employed, 
or by the point at which gas may be 
released by the envelope. In the case of 
mercury-vapor tubes, both minimum 
and maximum bulb-temperature limits 
are specified to assure satisfactory va- 
porization of the mercury. Temperature 
considerations for mercury-vapor tubes 
are discussed in the Rectifier Considera- 
tions Section. 


Wiring Considerations 


Energy losses in power-tube circuit 
wiring limit operating efficiencies and 
may produce undesirable heat. These 
losses may be caused by conductor re- 
sistance (I2R losses), leakage (E2/R 
losses), radiation, or stray coupling. 


Excessive I2R losses in power-tube 
circuit wiring can be avoided by the use 
of conductors having adequate current- 
carrying capacity and the lowest possi- 
ble resistance, and layouts which permit 
short, direct, connecting leads. Filament- 
and heater-circuit conductors are par- 
ticularly susceptible to large I2R losses 
because they carry currents of high 
average (dc) or rms (ac) value, and be- 
cause their resistance is increased by 
heat received by direct thermal conduc- 
tion from the tube filaments or heaters. 
When an installation requires the use of 
long filament-supply leads or operation 
of several high-current tubes froma com- 
mon filament-supply line, these losses 
may cause filament voltages to decrease 
below the minimum values specified in 
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the tube data and the tubes may be dam- 
aged. In such cases, conductors of ade- 
quate size should be used to avoid exces- 
sive losses or sufficient excess voltage 
should be provided at the supply to com- 
pensate for the resulting losses. In the 
latter case, means of adjusting the sup- 
ply voltage and suitable metering facili- 
ties should be provided to assure that 
correct filament or heater voltage is 
received at all terminals. 


Excessive I2R losses in signal con- 
ductors may also cause improper opera- 
tion and tube damage, particularly in 
driving circuits where the signal pro- 
vides the required operating bias as well 
as protection of the tube. In the selection 
of signal conductors, consideration must 
be given to “‘skin effect,’’ which causes 
current to concentrate nearer the surface 
of a conductor as the frequency increases, 
as well as to the type of circuit and the 
waveform of the signal current. 


A signal conductor should have low 
resistance at the highest frequency in- 
volved, and be capable of carrying the 
highest peak currents flowing in the cir- 
cuit with negligible heating. Solid or 
stranded conductors are suitable for af 
applications, and a special type of mul- 
tiple-strand conductor called “Litzen- 
draht’’ for low- and medium-power rf 
applications at frequencies up to approxi- 
mately 8 megacycles per second. At 
higher frequencies it is advisable to use 
tubular conductors, which should be 
silver-plated, if possible, to obtain maxi- 
mum surface conductivity and to mini- 
mize the effects of oxidation. 


Leakage (E2/R) losses are caused 
primarily by inadequate or improper in- 
sulating materials, or by insufficient 
separation between air-insulated con- 
ductors. In the selection of insulating 
materials for power-tube installations, 
consideration should be given to the fact 
that very high peak-signal voltages may 
be developed in circuits operating at 
relatively low de potentials. In addition, 
the type of insulating material used at 
any point must be suitable for the tem- 
perature and frequency involved. 


As a general rule, conductors having 
enamel, plastic, or fabric coverings 
should be used only in supply circuits 
and low-frequency signal circuits opera- 
ting at low voltages. Supply-circuit con- 
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ductors should be installed in compara- 
tively cool locations as far from signal 
conductors and unshielded signal com- 
ponents as possible. Such conductors, 
when completely insulated, may usually 
be grouped or cabled together on the 
chassis or framework of the equipment. 
When high voltages or very high tem- 
peratures are involved, it is generally 
preferable to use bare conductors which 
are adequately spaced and supported by 
insulators of suitable mechanical design. 


RF signal conductors, particularly 
those carrying vhf or uhf currents, should 
not be insulated, except at points where 
mechanical support is necessary, because 
practically all types of surface insulation 
absorb appreciable energy in the pres- 
ence of rf fields. These conductors should 
be isolated from each other, from circuit 
components, and from the equipment 
structure. 


Losses of signal energy by radiation 
from circuit conductors increase with 
current and with the length of the con- 
ductors, but usually do not become ap- 
preciable until conductor length ap- 
proaches a substantial fraction of a half- 
wavelength at the operating frequency. 
Lead length requires careful considera- 
tion in vhf and uhf equipment, however, 
because of the close relationship between 
practical conductor dimensions and sig- 
nal wavelengths. 


Stray coupling in circuit wiring may 
produce out-of-phase signal currents in 
a conductor. These currents cause de- 
generation losses. Such losses may be 
minimized by the use of short, direct, 
circuit connections. These considerations 
are discussed below under ‘“‘Circuit Re- 
turns.” 


Cap or wire bulb terminals such as 
those used on the 807 and 6524 should 
never be used to support coils, capaci- 
tors, or other circuit components be- 
cause the resulting mechanical stresses 
may fracture the bulb seals. Connections. 
to bulb terminals should always be made 
with soft metallic braid or ribbon, or 
with other types of conductors having 
good mechanical flexibility and low elec- 
trical resistance. Under no circumstances 
should connections be soldered to cap or 
wire bulb terminals because the high 
temperatures developed may soften or 
crack the bulb seals. The long, flexible, 
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wire terminal leads used on subminia- 
ture types such as the 5718, however, 
may be soldered directly to circuit com- 
ponents, provided speed and care are 
used to minimize the transmission of 
heat to the bulb seals. 


Circuit Returns 


All currents in a power tube (except 
heater current) originate in and return 
to the cathode, which is, therefore, a 
common terminal of all supply and sig- 
nal circuits associated with the tube.The 
direct currents drawn by the tube elec- 
trodes return to the cathode through the 
power-supply and bias circuits.Although 
these circuits also provide return paths 
to the cathode for signal currents, they 
usually contain resistive and reactive 
components which offer considerable 
impedance to ac signals and thus cause 
substantial loss of signal energy. When 
a single power supply is used for more 
than one stage, its internal impedance 
may also act as a coupling device be- 
tween stages and thus introduce unde- 
sired degeneration or regeneration. These 
effects may generally be avoided by the 
use of separate ac and de return paths to 
cathode from each electrode or signal 
circuit of a tube. 


DC circuit returns for a power 
tube employing fixed bias, grid-resistor 
bias, or a combination of the two, are 
made to the cathode terminal of the 
tube. When cathode-resistor bias is used, 
either alone or in combination with an- 
other type of bias, the de circuit returns 
are usually connected to the more nega- 
tive terminal of the cathode resistor. If 
the de voltage drop across the cathode 
resistor is greater than the bias required, 
however, the grid-circuit de return for 
the tube may be connected to a tap on 
the cathode resistor which provides the 
desired bias voltage. When an rf choke 
coil or a resonant network is connected 
in series with the cathode of a power tube 
employing fixed or grid-resistor bias, de 
circuit returns are made in the same 
manner as when cathode-resistor bias is 
used. In a filamentary-cathode power 
tube, the heating current creates a volt- 
age drop in the cathode which is equiva- 
lent to a bias voltage equal to about one- 
half the filament voltage. The polarity 
and value of this drop must be considered 
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in determining the point to be used for 
de circuit returns. 


When dc filament voltage is applied 
to a filamentary-cathode tube, all de 
circuit returns should be connected to 
the negative filament terminal of the 
tube. The use of this point for de returns 
provides a small amount of protective 
bias for the tube because the grid is 
maintained at a negative potential with 
respect to the cathode in the event that 
external bias fails or is accidentally 
removed. 


When ac voltage is applied to a fila- 
mentary cathode, de circuit returns 
should be made to the mid-point of the 
filament or filament-supply circuit to 
minimize hum. A convenient point for 
these returns is a center tap on the sup- 
ply winding of the filament transformer, 
or the junction of two equal resistors 
connected in series across the filament 
circuit. 


Most heater-cathode tubes have a 
single cathode terminal which is used for 
all circuit returns or for connection of a 
cathode resistor. In some heater-cathode 
tubes, however, two or more cathode 
terminals are provided to permit the use 
of separate ac return leads from the in- 
put and output circuits of the tube and 
thus minimize cathode-lead degenera- 
tion. Because these terminals are con- 
nected in parallel internally, any one of 
them may be used as the de return point 
of the tube or for connection of a cath- 
ode resistor. 


When a heater-cathode tube is oper- 
ated with fixed bias or grid-resistor bias, 
or with cathode-resistor bias within the 
maximum heater-cathode voltage rating 
of the tube, the heater should be con- 
nected to the de return point of the tube. 
In other cases, the heater should be con- 
nected to the tube cathode or to a point 
having the same de potential as the 
cathode. Although either of the heater 
terminals may generally be used for this 
connection, it may sometimes be neces- 
sary to use a center tap on the heater 
winding of the supply transformer or a 
center-tapped resistor across the heater 
circuit to minimize hum. 


The use of separate ac and de re- 
turns in power-tube installations mini- 
mizes signal-energy losses in power-sup- 
ply and bias circuits. It also minimizes 


degenerative or regenerative effects 
which may result if common signal- 
return paths are used for the input and 
output circuits of a tube or for the cir- 
cuits of more than one tube. AC returns 
are generally made through capacitors 
directly to the cathode, or to points hav- 
ing the same ac potential as the cathode, 
regardless of the location of the de 
return point. 


In af applications, the grid, plate, 
and screen-grid circuit returns of the 
tube may be bypassed individually to 
the chassis or to a common ground bus 
(and thus to the cathode), as shown in 
Fig. 48, by capacitors which have very 
low impedance at audio frequencies. In 
this case, the length of the portions of 
chassis or ground bus used as common 
ac return paths is not critical because 
the impedance of such paths at audio 
frequencies is generally negligible. 

At radio frequencies, however, a 
distance of even a fraction of an inch be- 
tween points on a chassis or ground bus 
may represent a substantial impedance 
and produce undesirable coupling effects. 


CHASSIS OR GROUND BUS 
C=AF BYPASS CAPACITOR 


Fig. 48 


The ac circuit returns of an rf stage 
should, therefore, be connected directly 
to the appropriate cathode terminals of 
the tube socket or to a single point on 
the chassis which is at the same ac po- 
tential as the cathode. Fig. 49 is a semi- 
pictorial diagram showing the ac circuit 
returns required in a high-frequency am- 
plifier stage using a beam power tube. 
Bypass capacitors are used across each 
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side of the filament center-tap resistor 
to minimize the rf impedance of the 


O 

SUPPRESSOR- 

GRID SUPPLY 
VOLTAGE 


C=RF BYPASS CAPACITOR 


Fig. 49 


filament circuit. Capacitors used in rf 
bypass applications should be specifi- 
cally designed for use at the required 
operating frequencies. 


Filament or Heater Supply 


AC voltage is generally used to heat 
the cathodes of power tubes because of 
the convenience and economy with 
which the relatively low voltages re- 
quired may be obtained from trans- 
formers. The operating voltages applied 
to thoriated-tungsten or oxide-coated 
filamentary cathodes should not be per- 
mitted to vary more than plus or minus 
five per cent from the values specified in 
the tube data. Heater voltages for uni- 
potential cathodes should be maintained 
within plus or minus ten per cent of 
rated values unless smaller tolerances 
are specified in the data for individual 
tube types. Voltage variations greater 
than those specified may damage the 
emitting surface of the cathode, or in 
other ways cause unsatisfactory tube 
operation or short life. 


When filamentary-cathode power 
tubes are heated with direct current, 
any current- or voltage-control devices 
employed should be placed in the 
branches of the supply circuit feeding 
the individual tubes. When alternating 


current is used, such control devices 
should be placed in the primary circuits 
of the filament-supply transformers. 
When a filamentary cathode is heated 
by low-frequency alternating current, 
hum may be introduced into the tube 
circuit by (1) a periodic variation in the 
electron emission as the heating current 
increases and decreases in value; (2) in- 
teraction between the magnetic field of 
the space-charge and that of the filament; 
and (8) the electrostatic field of the fila- 
ment. The principal source is usually the 
electrostatic field of the filament, which 
induces hum voltages in the signal elec- 
trodes of the tube in proportion to the 
filament voltage and the capacitance be- 
tween the filament and other electrodes. 


Plate Supply 


The power-rectifier tubes included 
in this Manual normally obtain their 
plate-supply voltage from the secondary 
windings of high-voltage transformers 
connected to commercial power lines or 
to local sources of low-frequency ac volt- 
age. Power-amplifier tubes usually ob- 
tain plate voltage from rectifiers provided 
with suitable filter circuits, although 
batteries or local de generators are some- 
times used, especially in portable and 
mobile equipment. 


Suppressor-Grid Supply 


Voltage for the grid No.3 or sup- 
pressor grid of a power pentode may be 
obtained from any de source which is 
substantially free from ripple or other 
undesirable fluctuations in potential. 
When an application requires that a 
suppressor grid draw a varying current, 
the de supply should be a battery or 
other source having good voltage regu- 
lation. This requirement is particularly 
important when a suppressor grid is used 
as a modulating electrode because the 
average suppressor-grid current may 
then vary with the amplitude of the 
modulating signal. 


Screen-Grid Supply 


Grid-No.2 or screen-grid voltage 
for a beam power tube, pentode, or 
tetrode may be obtained from a separate 
de power supply or from the plate sup- 
ply for the tube. In the latter case, the 
required voltage may be obtained either 
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from a suitable tap on a voltage divider 
or through a dropping resistor from the 
plate-voltage supply point, depending 
on the type of multigrid tube used and 
on the application. 


_ A multigrid tube may fail prema- 
turely if its screen-grid current, screen- 
grid voltage, or total screen-grid input 
exceeds the maximum value shown in 
the tube data. Excessive screen-grid cur- 
rent may be drawn if the tube is oper- 
ated without adequate bias or plate 
voltage. Because the latter condition is 
most likely to occur when screen-grid 
and plate voltages are obtained from 
separate supplies, such supplies should 
be designed so that plate voltage is al- 
ways applied before or simultaneously 
with screen-grid voltage and removed 
simultaneously with or after the removal 
of screen-grid voltage. In addition, any 
means employed for the reduction of 
plate voltage should automatically pro- 
duce a proportional reduction in screen- 
grid voltage. 


The danger of excessive screen-grid 
voltage is present principally when 
screen-grid voltage is obtained from the 
plate supply through a series dropping 
resistor. In this type of supply circuit, 
sufficient resistance is connected between 
the screen grid and the plate supply to 
assure that the screen-grid voltage and 
dissipation at the values of screen-grid 
current, bias, and driving voltage re- 
quired for full output are within the 
maximum ratings for the tube. Any con- 
dition which reduces the current through 
the screen-grid dropping resistor to a 
very low value, therefore, may cause the 
screen-grid voltage to rise to an exces- 
sive value. 


Such conditions are most likely to 
occur in telegraphy transmitters employ- 
ing ‘‘blocked-grid”’ keying or other meth- 
ods of keying which cut off or substan- 
tially reduce plate and screen-grid cur- 
rents of multigrid tubes when the key is 
up. Although Class C Telegraphy ratings 
for most multigrid tubes permit a rise in 
screen-grid voltage under key-up condi- 
tions, the maximum permissible screen- 
grid voltage under these conditions is 
generally substantially less than the 
plate-supply voltage. Screen-grid volt- 
age for a keyed multigrid amplifier 
should, therefore, be obtained from a 


separate supply or a voltage-divider ar- 
rangement, rather than by the series- 
resistor method. In cases where a series- 
resistor screen-grid supply voltage is 
used, precautions should be taken to 
keep the screen-grid voltage within the 
maximum value specified in the tube 
data for key-up conditions. 


Control-Grid (Bias) Supply 

Control-grid voltage or bias for a 
power tube may be obtained from a sepa- 
rate power supply or a resistor in the 
grid or cathode circuit. Fixed bias is ob- 
tained from an independent battery, de 
generator, or rectifier-filter system. Grid- 
resistor bias is obtained by rectification 
of a portion of the input signal or driv- 
ing voltage applied to the tube. Although 
this type of bias is the most economical, 
and can provide relatively large bias 
voltages or voltages which vary with the 
input signal, it does not provide protec- 
tion against excessive plate and screen- 
grid current in the event the driving 
voltage fails or is removed. Grid-resistor 
bias, therefore, is usually used in combi- 
nation with other means to protect the 
tubes against excessive plate and screen 
dissipation. 

Cathode-resistor bias is obtained 
from the voltage drop developed across 
a cathode resistor by the combined de 
currents of the tube electrodes. This 
type of bias provides automatic protec- 
tion against excessive plate, screen-grid, 
and control-grid current because any in- 
crease in total cathode current produces 
a corresponding increase in bias voltage. 
Cathode-resistor bias cannot be used 
alone if bias voltage equal to or greater 
than the cutoff voltage is required. Be- 
cause the effective plate and screen-grid 
voltages of the tube are reduced by the 
extent of the voltage drop in the cathode 
resistor, this type of bias is used princi- 
pally when relatively small bias voltages 
are required or as a means of providing 
a minimum protective bias when the 
principal operating bias is obtained by 
the grid-resistor method. 


Supply-Voltage Variations 


Because a tube may be seriously 
damaged if its absolute maximum volt- 
age ratings are exceeded, consideration 
must be given to the variations in elec- 
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trode voltages which result from line- 
voltage fluctuations, load variations, and 
normal manufacturing tolerances in cir- 
cuit-component values. The operating 
voltage for each tube electrode should 
be low enough so that the absolute max- 
imum rated voltages of the tube will not 
be exceeded under any combination of 
these variations, or the voltage supplies 
should have sufficient regulation to per- 
mit the use of maximum rated voltages 
without danger of exceeding the tube 
ratings. 


Protective Devices 


Power-tube installations should al- 
ways be adequately equipped with pro- 
tective devices to prevent damage to the 
equipment and/or personal injury. De- 
vices which provide tube and circuit 
protection include: 


(1) fuses or relays which automati- 
cally remove power from the equipment, 
or from a particular circuit, in the event 
of improper operation; 

(2) meters, or facilities for external 
metering, to permit checking of impor- 
tant circuit operating conditions. 


The most common cause of damage 
to tubes and equipment in power-tube 
installations is excessive plate or screen- 
grid current. For adequate protection, 
therefore, each stage of a power-tube in- 
stallation should be equipped with fuses 
or relays which will remove all positive 
electrode voltages if the plate or screen- 
grid current reaches a value about 50 
per cent above normal. Separate protec- 
tive devices should be provided for plate 
and screen-grid circuits of multigrid 
tubes. 


Facilities should be provided for the 
measurement of plate, screen-grid, and 
filament (or heater) voltages, and plate, 
screen-grid and control-grid currents. 
Control-grid-current measurements are 
particularly valuable in rf amplifier and 
frequency-multiplier stages because they 
facilitate tuning and neutralizing adjust- 
ments in addition to providing indica- 
tions of drive conditions. Because cor- 
rect filament and heater voltages are 
essential for maximum tube life, these 
voltages should always be measured di- 
rectly at the tube sockets with meters 
having high accuracy and low power 
requirements. 


For reasons of economy, a single de 
milliameter is sometimes placed in the 
cathode-return lead.or the negative high- 
voltage supply lead of a tube for the 
measurement of total cathode current. 
In such cases, the meter should be 
shunted with a resistor to protect the 
tube cathode and the meter from high 
de potentials with respect to ground in 
the event of an open circuit in the meter. 
A shunting resistor having a value of 
about 100 times the resistance of the 
meter is generally satisfactory, and in- 
troduces an error in meter reading of 
only about one per cent. 


Safety Considerations 


Because the rated plate and screen- 
grid voltages of most power tubes are high 
enough to be extremely dangerous to the 
user, care should be taken during mainte- 
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nance of power-tube equipment to insure 
that all primary power is disconnected 
and all exposed circuit parts are effectively 
grounded. When circuit adjustments are 
made on “‘live’”’ equipment, very great care 
should be taken to avoid contact with any 
circuit parts which are not at ground po- 
tential. Such adjustments should never be 
made unless another person capable of ap- 
plying treatment for electric shock is pres- 
ent. 


In the design of equipment, personal- 
safety considerations require the ground- 
ing of all operating controls and exposed 
surfaces, enclosure of all live circuit ele- 
ments, and the incorporation of “‘inter- 
lock’’ switches at all points of access to the 
interior of the equipment. These switches 
should automatically open the primary 
circuits of all high-voltage power supplies 
when access is required. 
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Rectifier Considerations 


Rectifier-type power supplies em- 
ploying electron tubes are used as sources 
of plate, screen-grid (grid-No.2), and 
other de operating voltages in all types 
of electronic equipment. They are also 
used extensively in electroplating, in 
motor-speed control, and in‘many other 
applications requiring economical and 
conveniently controllable de power. 


The glass envelopes of the rectifier 
tubes used in such supplies normally 
show some darkening after continued 
operation. In addition, mercury-vapor 
tubes exhibit a blue glow in normal op- 
eration. These symptoms are character- 
istic of such tubes, and should not be 
considered signs of tube deterioration 
or failure. 


Mercury-Vapor Tubes 


Amercury-vapor rectifier tube must 
be handled with special care to prevent 
dispersion of the liquid mercury from its 
normal ‘position at the bottom of the 
bulb. Spattering of the mercury over 
other portions of the bulb or on the 
anode or filament must be avoided be- 
cause it may lead to internal shorts or 
ares when the tube is placed in opera- 
tion. A mercury-vapor tube should al- 
ways be transported, stored, and oper- 
ated in a vertical position with the fila- 
ment end down, and should never be 
jarred, shaken, or allowed to rest even 
momentarily in a horizontal position. 
The tube should never be rocked or al- 
lowed to snap into place in its socket or 
mounting, and should be protected 
against excessive equipment vibration. 


If spattering occurs, the dispersed 
mercury must be completely reconcen- 
trated before the tubes are placed in 
service by means of special preheating 
and conditioning treatments. In the pre- 
heating treatment, the mercury-vapor 
tube is operated at normal filament volt- 
age, but without anode voltage, for 30 
minutes to assure complete vaporization 
of the mercury content. When filament 
voltage is removed at the end of this pre- 
heating period, most of the vaporized 
mercury recondenses in a pellet or pool 
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at the bottom of the bulb. The condi- 
tioning treatment is then applied to flash 
out any mercury which may have con- 
densed on the bulb walls or in the vicinity 
of the anode and filament seals. In this 
treatment, the tube is operated at nor- 
mal filament voltage and at about one- 
sixth normal anode voltage for 5 min- 
utes. The anode voltage is then gradu- 
ally increased over a period of about 30 
minutes to the normal operating value. 
If an internal flashover occurs at any 
time during the conditioning treatment, 
the anode voltage should be reduced 
until the flashover ceases. It should 
then be held at this reduced value for a 
few minutes to assure complete vapori- 
zation of the mercury before the treat- 
ment is resumed. 


Filament Heating Time 


Voltage should not be applied to 
the plates or anodes of vacuum, mercury- 
vapor, or inert-gas rectifier tubes (except 
receiving types) until the filaments or 
cathodes of the tubes have reached nor- 
mal operating temperature. For gas 
tubes, this delay is necessary to allow 
the formation of a plasma (region of 
electrons and positive ions) which pro- 
tects the emitting surface against dam- 
age from high-velocity positive-ion bom- 
bardment. In the case of a mercury- 
vapor rectifier, the application of anode 
voltage must also be delayed until the 
condensed mercury has moved to its 
normal condensing zone at the bottom 
of the tube, as discussed above. 


Minimum heating times for indi- 
vidual rectifier types are given in the 
Tube Types Section. In each case, the 
time specified is measured from the in- 
stant when the filament voltage reaches 
its normal operating value and, conse- 
quently, may have to be increased if the 
filament supply has poor regulation. 


It should be noted that measurement 
of the filament voltage of a power-rectifier 
tube may involve serious personal-safety 
hazards because the filament is usually a 
high-voltage terminal of the rectifier cir- 
cuit. When continuous measurements are 
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required, suitable voltmeters should be 
permanently incorporated in the equip- 
ment. These meters must be insulated to 
withstand the maximum peak inverse volt- 
age applied to the tubes, and should be re- 
cessed in the equipment and protected by 
glass or plastic viewing panels to prevent 
any possibility of injury through acci- 
dental bodily contact. Portable instruments 
should not be used for the measurement of 
rectifier-filament voltages unless adequate 
personal-safety precautions are taken by 
the user. 


Because a mercury-vapor tube may 
be severely damaged if the temperature 
of its filament varies excessively, the 
filament should be operated from a con- 
stant-voltage transformer, or its supply 
circuit should include under- and over- 
voltage relays which will open the pri- 
mary circuit of the rectifier anode sup- 
ply if the line voltage varies excessively. 
Relays having small operating delays 
(less than 10 seconds) may be used in 
this application to minimize interrup- 
tions to operation by normal surges or 
transient variations in line voltage. 


The required delay in application 
of anode voltage can be obtained con- 
veniently by means of a time-delay relay 
connected in the primary circuit of the 
high-voltage transformer, as shown in 
Fig. 50. This relay should permit adjust- 
ment of the delay time to a value suffi- 
cient to assure protection for the tubes 
under the most adverse conditions that 
can be expected in service. 


Mercury Temperature 


The life and performance of a mer- 
cury-vapor rectifier are critically depend- 
ent on the temperature of the condensed 
mercury. Low ambient temperatures re- 
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tard vaporization of the mercury, thus 
limiting the degree of ionization avail- 
able at normal filament voltage and rais- 
ing the anode-cathode potential at which 
the tube starts to conduct. High ambient 
temperatures, on the other hand, are con- 
ducive to rapid vaporization, but tend 
to produce over-ionization and thus re- 
duce the peak inverse anode voltage that 
the tube can withstand without break- 
down. Rectifiers using mercury-vapor 
tubes, therefore, should be equipped 
with means for measuring condensed- 
mercury temperatures, and for main- 
taining these temperatures within limits 
specified for the tubes employed. Con- 
densed-mercury temperature may be 
measured with a thermocouple or ther- 
mometer attached to the tube by means 
of a small amount of putty in a region 
near the bottom of the bulb. The proper 
measurement zone for each of the mer- 
cury-vapor tubes included in this Man- 
ual is shown in the Outlines Section. 


The method used to control con- 
densed-mercury temperature depends 
on the ambient-temperature conditions 
under which the tubes operate. If the 
ambient temperatures are near the mini- 
mum values specified in the tube data, 
some form of heat-conserving enclosure 
should be provided for the tubes. In ex- 
treme cases, it may also be necessary to 
employ electrical heating, together with 
suitable means for limiting the maximum 
temperatures developed. If ambient tem- 
peratures are above the maximum val- 
ues specified in the tube data, forced-air 
cooling should be employed. The air flow 
should start when the anode voltage is 
applied to the tube, and should be di- 
rected horizontally onto the bulb about 
1% inch above the base at the filament 
end of the tube. The air flow may be re- 
moved simultaneously with the anode 
voltage. The rise of mercury-vapor tem- 
perature above ambient temperature is 
given as a function of heating time un- 
der no-load and/or full-load conditions 
for mercury-vapor rectifier types in the 
Tube Types Section. 


Shielding 


Rectifier tubes, particularly mer- 
cury-vapor types, should be isolated 
from transformers and other components 
which produce strong external magnetic 


or electrostatic fields. Such fields are 
generally detrimental to tube life, tend 
to produce breakdown effects in mercury 
vapor, and frequently make it difficult 
to obtain adequate filtering of rectifier 
output. When tubes cannot be com- 
pletely isolated from such fields, they 
should be enclosed in shields of the type 
described in the Power-Tube Installation 
Section. Mercury-vapor rectifier tubes 
used to supply transmitters or other 
types of rf power equipment should also 
be protected from large rf voltages. Such 
voltages should be prevented from en- 
tering rectifier circuits by rf filters such 
as that shown in Fig. 51. 


Mercury-vapor rectifier tubes occa- 
sionally produce multi-frequency oscil- 
lations or “hash” which may cause in- 
terference in the af stages of associated 
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equipment and in near-by radio receiv- 
ers. These oscillations are caused by the 
development of a very steep wave front 
at the instant conduction begins in each 
rectifier unit, and may be propagated 
along internal circuit wiring and exter- 
nal power lines or radiated directly by 
the tubes. In a receiver, rectifier “hash” 
can usually be identified as a broadly 
tunable signal modulated at the rectifier 
“ripple” frequency. (The “ripple” fre- 
quency is equal to the power-line fre- 
quency times the number of half-wave 
rectifier units conducting independ- 
ently.) 

In some cases, this type of interfer- 
ence can be minimized by the use of very 
short leads to the rectifier anodes. It is 
usually necessary, however, to deter- 
mine whether the interference is trans- 
mitted by radiation or by conduction, 
and to select the most effective method 
for its elimination by experiment. Radi- 
ation of such interference can usually be 
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minimized by shields of the type used to 
protect rectifier tubes against external 
fields. The transfer of such interference 
to a power line can be minimized by the 
insertion of alow-passinductance-capaci- 
tance filter in the input circuit of the 
rectifier, as shown in Fig. 52, or by the 
use of filament and high-voltage supply 
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transformers having electrostatic shields 
between primary and secondary wind- 
ings. Low-pass filters of the type shown 
in Fig. 53 are also useful. The bypass 
capacitors used in such filters must have 
a voltage rating at least equal to the 
peak voltage developed across each half 
of the transformer secondary (approxi- 
mately 1.4 times the rms voltage). 


Rectifier tubes operated in circuits 
in which peak inverse voltages are 16000 
volts or higher produce X-rays. Because 
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these rays constitute a serious health 
hazard, tubes operated in such circuits 
should be equipped with shielding de- 
signed to absorb X-ray radiation, 

RCA mercury-vapor and inert-gas 
rectifier tubes are equipped with inter- 
nal cathode shields. These shields are 
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connected to a filament or heater termi- 
nal designated as the ““cathode-shield”’ 
or “‘anode-return” terminal. When two 
or more gas-rectifier tubes are operated 
from a common filament or heater sup- 
ply, the cathode-shield or anode-return 
terminals of the tubes must be connected 
to the same side of the supply. 


Tube Ratings 


Rectifier-tube ratings usually in- 
clude maximum permissible values for 
peak inverse anode voltage, peak anode 
current, average anode current, and 
fault anode current. Before these ratings 
are defined and their application to rec- 
tifier circuit design is discussed, it is de- 
sirable to define certain other terms fre- 
quently used in connectionwith rectifiers. 


Forward voltage is voltage applied 
between the anode and cathode in the 
direction in which the tube is designed 
to pass current, i.e., anode positive with 
respect to cathode. Inverse voltage is 
voltage applied between the anode and 
cathode in the direction opposite to that 
in which the tube is designed to pass cur- 
rent, i.e., anode negative with respect 
to cathode. 


Forward current is current flowing 
through a rectifier as a result of the ap- 
plication of a forward voltage. Reverse 
current is current flowing through a 
rectifier in the direction opposite to that 
of normal conduction. The flow of re- 
verse current in a rectifier is an abnormal 
condition. 


Peak inverse anode voltage is the 
highest instantaneous voltage applied 
between the anode and cathode during 
the fraction of any input cycle when the 
tube is normally not conducting. A max- 
imum peak-inverse-voltage rating indi- 
cates the highest value this voltage may 
attain without danger of arc-back in the 
tube, electrolysis of glass, and reduced 
tube life. 


Peak anode current is the highest 
instantaneous value reached by the for- 
ward current during the normal conduc- 
tion interval. A maximum peak-anode- 
current rating indicates the highest cur- 
rent the tube can safely conduct during 
this interval. The peak current is deter- 
mined by the duration of the conduction 
interval and, therefore, depends on the 
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type of rectifier circuit in which the tube 
is employed. 


Average anode current is the value 
obtained by integrating the instantane- 
ous anode currents of a rectifier tube 
over a specified time and averaging the 
result. A maximum average-anode-cur- 
rent rating indicates the highest average 
current that should be permitted to flow 
through the tube in the direction of nor- 
mal conduction. This current may be 
measured by means of a de meter in- 
serted in the anode circuit of the tube. 
When the rectifier load is constant, the 
average anode current may be read di- 
rectly on the meter. When the rectifier 
load is varying, the meter readings 
should be averaged over the period speci- 
fied in the tube data (usually 15 to 30 
seconds). 


Fault anode current is the highest 
current flowing through a rectifier tube 
in the forward direction under abnormal 
or fault conditions, e.g., during a load 
short circuit or an arc-back in an asso- 
ciated tube. A maximum fault-current 
rating indicates the highest current that 
should be permitted to flow through the 
tube in the direction of normal conduc- 
tion over a period not exceeding 0.1 sec- 
ond under fault conditions. Rectifier cir- 
cuits should be designed to limit fault 
currents to values within the maximum 
ratings because even a single fault cur- 
rent of the maximum value will mate- 
rially shorten or terminate the life of 
the tube. 


Rectifier tubes of the same type can 
be connected in-parallel to provide in- 
creased output current. When mercury- 
vapor or inert-gas types are operated in 
parallel, it is necessary to employ a resis- 
tor or a small inductance in the anode 
circuit of each tube to assure equal divi- 
sion of the total load current. Stabilizing 
resistors for high-voltage circuits should 
produce an average voltage drop of not 
less than 50 volts. Stabilizing inductors 
should have a value of approximately 
one-sixth henry each for a supply fre- 
quency of 50 to 60 cycles per second. 
Stabilizing inductors are generally pref- 
erable to resistors because they mini- 
mize power losses and help to limit the 
peak anode currents in the tubes. Cen- 
ter-tapped inductors (interphase reac- 
tors) can be used as stabilizing elements 
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for pairs of parallel tubes. These induc- 
tors assure simultaneous starting as well 
as equal division of current. Vacuum 
rectifier tubes do not generally require 
the use of stabilizing devices when 
operated in parallel. 


Corresponding filament terminals 
of mercury-vapor or inert-gas rectifiers 
operated in parallel must be connected 
together. Failure to observe this precau- 
tion will seriously unbalance the voltage 
drops in the paralleled tubes and may 
make it necessary to use undesirably 
high stabilizing impedances. 


Circuits 


The most suitable type of rectifier 
circuit for a particular application de- 
pends on the de voltage and current re- 
quirements, the amount of rectifier ‘“‘rip- 
ple” that can be tolerated in the output, 
and the type of ac power available. 

The half-wave single-phase circuit 
shown in Fig. 54 delivers only one pulse 
of current for each cycle of the ac input 
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voltage. Because its output contains a 
very high percentage of ripple, this type 
of circuit is used principally in low-volt- 
age, high-current applications (e.g., in 
power supplies for ac/dc receivers) and 
in low-current, high-voltage applications 
(e.g., in ultor-voltage supplies for kine- 
scopes and other types of cathode-ray 
tubes). 


A full-wave single-phase circuit 
using two half-wave rectifier tubes is 
shown in Fig. 55, and a series single- 
phase circuit in Fig. 56. Although the 
bridge circuit requires four half-wave 
rectifier tubes and three filament trans- 
formers (or three independent filament 
windings), it can deliver twice as much 
output voltage as the two-tube circuit 
for the same anode-transformer voltage, 
and does not require a center-tapped 
high-voltage winding. 
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Fig. 57 shows a half-wave three- 
phase circuit using three rectifier tubes. 
This circuit delivers three current pulses 
per cycle and its output, therefore, 
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contains a smaller percentage of ripple 
than that of a full-wave single-phase cir- 
cuit.The parallel three-phase circuit em- 
ploying six half-wave rectifier tubes 
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shown in Fig. 58 delivers six current 
pulses per cycle. This circuit delivers 
twice as much output current as the cir- 
cuit shown in Fig. 57 for the same aver- 
age anode current per tube. The balance 
coil used in this circuit assures equal di- 
vision of the load current and proper 
phasing in (or simultaneous starting of) 
the parallel branches. 
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In the series three-phase circuit 
shown in Fig. 59, two half-wave rectifier 
tubes are connected in series across each 
leg of the high-voltage transformer.This 
circuit delivers twice as much output 
voltage as the half-wave three-phase cir- 
cuit shown in Fig. 57 for the same trans- 
former voltage and peak inverse anode 
voltage per tube. Figs. 60 and 61 show 
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half-wave four-phase and six-phase cir- 
cuits, respectively. 


Quadrature Operation 


The filament current of a rectifier 
tube is composed of two components: 
the normal heating current supplied by 
the filament transformer, and the anode 
current, the greater part of which flows 
through the most negative portion of the 
filament.When the filament-supply volt- 
age and anode voltage of a rectifier are 
in phase (the normal relationship when 
both voltages are obtained from the 
same ac supply line), the two compo- 
nents of the filament current reach peak 
value simultaneously during each con- 
duction interval, and cause a localized 
increase in filament temperature which 
may seriously shorten the life of the tube. 

In single-phase rectifier circuits, 
which have a conduction interval per 
tube of 180 degrees, the ratio of peak 
anode current to peak filament-supply 
current is relatively small and the effects 
of “in-phase’”’ operation are usually 
negligible. In polyphase rectifier circuits 
having conduction intervals per tube of 
120 degrees or less, however, the ratio of 
peak anode current to peak filament- 
supply current is relatively large, and 
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the use of in-phase filament and anode 
voltages may result in extremely short 
tube life. 

This difficulty can be minimized by 
the use of “Quadrature Operation.” In 
this method of operation, the peak value 
of the total filament current is minimized 
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by supplying the filament of each recti- 
fier tube with voltage out of phase with 
its anode voltage. Although the ideal 
phase relationship between filament- 
supply voltage and anode voltage is 90 
degrees (true ‘“‘Quadrature”’), substan- 
tial benefits are also realized at phase 
angles of 60 or 120 degrees, which aré 
readily obtainable in three-phase and 
six-phase rectifier circuits. 


Table IV gives the voltage, fre- 
quency, current, and power ratios for 
the basic rectifier circuits shown in Figs. 
54 through 61. These ratios apply for 
sinusoidal ac input voltages. Current 
and power ratios given for inductive 
loads apply only when a filter choke is 


used between the output of the rectifier 
and any capacitor in the filter circuit. 
This table does not take into consider- 
ation voltage drops which occur in the 
power transformer, the rectifier tubes, 
or the filter components under load con- 
ditions. When a particular tube type has 
been selected for use in a specific recti- 
fier circuit, the ratios given in Table IV 
can be used in conjunction with the tube 
data to determine the parameters and 
characteristics of the circuit. 


Example of the Use of Table IV 


Problem. Select the most suitable 
type of rectifier tube for use in a full-wave 
single-phase circuit which must de- 


TABLE IV 
RATIO Fig.54 Fig.55 Fig.56 Fig. 57 Fig. 58* Fig.59 Fig. 60 Fig. 61 
Voltage Ratios 
E/Eav 2.22 iba 1.44 0.854 0.854 0.427 0.785 0.74 
Epmi/E 1.41 2.83 1.41 2.45 2,45 2.45 2.83 2.83 
Epmi/Eav 3.14 3.14 1 Fes 6 2.09 2.09 1.05 2.22 2.09 
Em/Eav 3.14 oT 157, 1.21 1.05 1.05 a Fo Bh hs 1.05 
Er/Eav 5 Ura bl 0.472 0.472 0.177 0.04 0.04 0.094 0.04 
Frequency Ratio 
ir/f sh 2 2 3 6 6 4 6 
Current Ratios 
Ip/lav 1 0.5 0.5 0.33 0.167 0.33 0.25 0.167 
Resistive Load 
Ip/Iav Lestat 0.785 0.785 0.587 0.294 0.587 0.503 0.408 
Ipm/lav 3.14 1.57 1.57 1,21 0.52 1.05 ge 1.05 
Ipm/Ib 3.14 3.14 3.14 3.63 3.14 3.14 4.5 6.3 
. Inductive Load® 
Ip/Iav - 0.707 0.707 0.577 0.289 0.577 0.500 0.408 
Ipm/lav = il 1 1 0.5 iu 1 1 
Power Ratios 
Resistive Load 
Pas/Pde 8.49 1574 1.24 - - - = = 
Pap/Pde 2.69 1.23 1.24 - - - - - 
Pal/Pde .69 123 1.24 - = - i = 
Inductive Load® 
Pas/Pde = 157 1.11 a Wa Gt 1.48 1.05 1-57 1.81 
Pap/Pde - TAL ne bil 2 1.05 1.05 bi ta 1.29 
Pal/Pde ; = alu ee: 2k 1.05 1.05 a hen bit 1.05 


* Bleeder current of 2-per-cent full-load current will provide exciting current for balance coil and thus 


avoid poor regulation at light loading. 
= The use of a large filter-input choke is assumed. 


E=transformer secondary voltage (rms) 

Eav=average de output voltage 
Epmi=peak inverse anode voltage 

Em=peak de output voltage 

Er=major ripple voltage (rms) 
Iav=average de output current 

Ip=average anode current 

Ip=anode current (rms) 


Ipm=peak anode current 

f=supply frequency 

fr=major ripple frequency 
Pal=line volt-amperes 
Pap=transformer primary volt-amperes 
Pas=transformer secondary volt- 

amperes 

Pac=de power (Eay X lav) 


NOTE: Conditions assumed include sine-wave supply, zero voltage drop in tubes, no 
losses in transformer and circuit, no back emf in the load circuit, and no phase-back. 
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liver a de voltage (Eay) of 2500 volts at 
an average de current (I,y) of 500 milli- 
amperes to the input of a filter. Also de- 
termine the rms voltage (E) that must 
be delivered by each half of the high- 
voltage transformer secondary winding. 


Procedure. (1) Determine the max- 
imum peak inverse anode voltage which 
each rectifier tube must withstand.From 
Table IV, the ratio of peak inverse volt- 
age (Ebm,) to de output voltage in sin- 
gle-phase full-wave circuits is 3.14. 


Ebmi=3.14 < 2500 = 7850 volts. 


(2) Determine the average anode 
current (Ip) in each tube. From Table 
IV, Ip in a full-wave single-phase circuit 
is one-half the total de output current. 


Ip = 0.5 X 500 = 250 milliamperes. 


(3) Select a tube having suitable 
voltage and current ratings from the 
Rectifier-Tube Selection Guide in the 
Charts Section. The 866-A, which has a 
maximum peak-inverse anode-voltage 
rating of 10000 volts and a maximum 
average-anode-current rating of 250 mil- 
liamperes, meets the requirements. (AI- 
though the 872-A, which has a maximum 
peak-inverse anode-voltage rating of 
10000 volts and a maximum average- 
anode-current rating of 1.25 amperes, 
would also be satisfactory, the 866-A is 
the more economical type for this ap- 
plication.) 

(4) Determine the rms voltage (E) 

which must be developed by each half of 
the high-voltage transformer secondary 
for the rectifier to deliver 2500 volts de 
to the filter at the specified load current 
of 500 milliamperes under full-load con- 
ditions. ; 
E = 1.11 X (2500 + 15) = 2790 volts (1) 
The second term within the parentheses 
represents the voltage drop in the 866-A. 
For exact calculation of E, the full-load 
voltage drop in one half of the high- 
voltage secondary winding must also be 
added to the values within the paren- 
theses. 


Regulation 


The voltage drops in filter-choke 
windings or current-limiting resistors 
which follow the rectifier, as well as those 
in the rectifier tubes and transformer 
windings, become a very important con- 
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sideration when a rectifier filter is re- 
quired to supply a varying load. Except 
for the drop in a gas-tube rectifier, which 
is substantially constant at all anode- 
current values up to the maximum rating 
for the tube, these drops vary with load 
current and cause a corresponding varia- 
tion in output voltage. This variation is 
known as the voltage regulation of the 
supply, and is usually expressed as the 
per-cent change in output voltage for 
load-current variations between zero and 
the maximum value. For example, a 
power supply which has a no-load output 
of 1000 volts and a full-load output of 
900 volts has a voltage regulation of 10 
per cent. The regulation of well-designed 
rectifier-type power supplies is usually 
10 per cent or less. 


For good voltage regulation, the 
voltage drops in all sections of the supply 
should be held to a minimum. Voltage 
drops can be minimized by the use of 
transformers and chokes having gener- 
ous overload ratings and low-resistance 
windings, mercury-vapor orinert-gas rec- 
tifier tubes or vacuum types having close 
anode-cathode spacing, and choke-input 
filters employing “‘swinging’”’ chokes of 
the proper value. In addition, a “‘bleeder’”’ 
resistor drawing about 10 per cent of the 
total output current should be perma- 
nently connected across the output of the 
supply.Although this resistor reduces the 
maximum useful output current slightly, 
it prevents the output voltage from ris- 
ing excessively when the external load 
is reduced, and thus improves regula- 
tion and provides a substantial measure 
of protection for the filter capacitors. It 
also discharges the filter capacitors when 
the equipment is switched off and thus 
minimizes shock hazards. 


Good regulation is desirable even 
when substantially constant output volt- 
age under varying load conditions is not 
a primary requirement. Because good 
regulation minimizes variations in the 
voltage across the output terminals of a 
power supply, its effect is similar to that 
obtained whenavery large bypass capaci- 
tance is connected across the output of 
the supply, 7.e., the amount of ac ripple 
in the output is substantially reduced. 
The internal impedance of the supply is 
also reduced, so that there is less danger 
of undesirable coupling and feedback in 


associated equipment when the supply 
is used for two or more stages. 


Filters 


The filter employed to minimize rip- 
ple in the output of a rectifier may be 
either a choke-input or a capacitor-input 
type. Careful consideration must begiven 
to the selection and design of the filter 
if the maximum ratings of the tubes are 
not to be exceeded. 


One of the mostimportant considera- 
tions in the choice and design of a filter 
is its effect on the peak current in the 
rectifier circuit, and particularly on the 
current surge which occurs when the 
rectifier circuit is turned on. The sudden 
application of anode voltage to a recti- 
fier causes a sudden flow or surge of cur- 
rent. The maximum value of this current 
is determined by the instantaneous am- 
plitude of the ac input voltage and the 
surge impedance of the rectifier circuit. 
If the rectifier output is shunted by a 
large capacitor, the surge impedance is 
low and, therefore, the surge current 
may reach dangerously high values. On 
the other hand, if a relatively large choke 
is connected between the rectifier and 
the first filter capacitor, the surge im- 
pedance is high, and the surge current 
usually does not exceed the normal peak 
current through the tubes. 


Choke-input filters limit surge and 
normal peak currents and, therefore, 
make it possible to obtain maximum con- 
tinuous de output current from rectifier 
tubes under the operating conditions 
most favorable for long tube life. They 
also provide the best regulation and are 
especially recommended for use with 
rectifiers employing mercury-vapor and 
inert-gas tubes or vacuum tubes having 
closely spaced electrodes. An additional 
advantage of choke-input filters is that 
their performance can be predicted ac- 
curately by calculation. 


Capacitor-input filters provide the 
highest de output voltages obtainable 
from given transformers and rectifier- 
tube combinations. They cause high cur- 
rent surges when the circuit is turned 
on, however, and have poor voltage 
regulation. In addition, the dc load cur- 
rent obtainable froma given rectifier- 
tube-and-transformer combinationis less 
when a capacitor-input filter is used 
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SS 


than when a choke-input filter is used. 


When acapacitor-input filter is used, 
a current-limiting resistor should be con- 
nected between the rectifier tubes and 
the filter to limit current surges. The 
total resistance, Rt, required to limit the 
surge current to a safe value, including 
the effective resistanee of the power- 
transformer secondary (or one half of 
thesecondary of a full-wave transformer) 
is a function of the de output voltage 
(Egy) and the rated peak anode current 
(Ipm) of the tube. 
K x Eay 

Ipm 

The factor K is equal to 3.14 for the cir- 
cuit shown in Fig. 54, 1.57 for the circuits 
shown in Figs. 55 and 56, 1.21 for the cir- 
cuit of Fig. 57, 1.11 for Fig. 60, and 1.05 
for Figs. 59 and 61. The balance coil used 
in the circuit shown in Fig. 58 limits the 
peak anode current so that a limiting 
resistor is not needed. The current-lim- 
iting resistor may beshort-circuited after 
the rectifier-filter system has been 
switched on to avoid a reduction in use- 
ful de output voltage. The resistor must 
be employed, however, each time the 
circuit is switched on. Capacitor-input 
filters may be used in rectifier circuits 
employing mercury-vapor or inert-gas 
rectifier tubes only when a current-limit- 
ing resistor is used as described above. 


t= 


Design of Choke-Input Filters 


The filter-design charts shown in 
Figs. 62 and 63 permit quick determi- 
nation of inductance and capacitance 
values for choke-input filters for use with 
full-wave single-phase rectifier circuits 
operating from 60-cycle supplies. For 
other supply frequencies, the inductance 
and capacitance valuesindicated by these 
charts should be multiplied by the ratio 
60 /f, wherefisthesupply frequency used. 


The chart shown in Fig. 62 is used 
todetermine component values forsingle- 
section choke-input filters or for the first 
section of a multisection choke-input fil- 
ter. Single-section and double-section 
choke input filters are shown in Fig. 64. 
The Ry, curves in Fig. 62 are used to de- 
termine the minimum value of choke in- 
ductance required. The equivalent load 
resistance (Ry) in ohms is equal to the 
dé output voltage (Eay) of the rectifier 
in volts divided by the load current (Ip) 
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Fig. 62 


in amperes. A de output voltage equal 
to 90 per cent of the rms voltage (E) per 
rectifier-tube anode is used in this calcu- 
lation (from Table IV, E/Eay = 1.11). 
This value does not include the voltage 
drops in the power transformer, filter 
choke, or rectifier tubes. The load cur- 
rent used must assure operation of each 
rectifier tube within its maximum aver- 
age-anode-current rating. Inductance 
and capacitance values must always lie 
in the region of the chart above the 
applicable Ry, curve. 


The K curves in Fig. 62 indicate 
combinations of minimum filter induc- 
tance (Li) and maximum filter capaci- 
tance (C,) which will keep the peak an- 
ode currents (Ipm) of the rectifier tubes 
within their maximum ratings at a given 
rms anode voltage. The factor K is equal 
to the de voltage from the rectifier tubes 
at the input to the filter (in volts) divided 
by the maximum peak-anode-current 
rating of the rectifier tubes (per anode, 
in amperes). The K curves shown in Fig. 
62 represent the following relation: 

Li = Ci X (K/1000) 
Filter component values must al- 


ways lie in the region of the chart to the 
left of the proper K line. 


When a particular rectifier tube is 
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used at its maximum peak-inverse-an- 
ode-voltage rating and maximum peak- 
anode-current rating simultaneously, the 
applicable K line may be determined di- 
rectly by placing a ruler across the ap- 
propriate pair of dashed lines shown in 
Fig. 62. When a tube is used at voltages 
below its maximum peak-inverse anode- 
voltage rating, a lower value of K de- 
termined from the above equation must 
be used. 


The Ry and K curves, therefore, in- 
dicate limiting values of inductance and 
capacitance which will assure that aver- 
age and peak anode-current ratings of 
the rectifier tubes will not be exceeded. 
Filter-component values can now be 
chosen within the wedge-shaped portion 
of the chart outlined by the appropriate 
Ry, and K curves on or above the Ep, 
line for the maximum percentage of rip- 
ple which can be tolerated in the output 
of the filter section. 


In power supplies for ew transmit- 
ters, a ripple of not more than 5 per cent 
is usually satisfactory. Power supplies 
for variable-frequency oscillators and 
phonetransmitters generally should have 
ripple of 0.25 per cent or less. Power- 
supply ripple in high-gain speech am- 
plifiers and receivers should not exceed 
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0.1 per cent to prevent hum modulation 
of output signals. 

The most economical method of ob- 
taining ripple voltages below 1 per cent 


Fig. 63 


is by the use of double-section filters of 
the type shown in Fig. 64(b). Values of 
L» and C, for the second section of such 
filters are determined from the chart 
shown in Fig. 63. After the value of Er, 
for the first section is determined, the 
values of L, and C, (as a product) for 
any desired ripple percentage Ep, at the 
output of the second filter section may 
be determined from the appropriate ER, 
curve in Fig. 63. Although any values of 
inductance and capacitance having the 
indicated product L: X C2 will provide 


Ly} 


TO OUTPUT LOAD 
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ER, ER> 
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the desired filtering, serious instability 
may result if the combination selected 
is resonant at or near the ripple fre- 
quency. The inductance of L», therefore, 
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should always be greater than 
3X (Ci + C2) 
2x (Ci X: Cs) 

For applications in which the load 
resistance (Ry) varies over a wide range, 
some means should be used to limit the 
resulting variation in output voltage. A 
bleeder resistor may be inserted across 
the filter output to restrict the range 
over which the effective load varies or 
an input choke having an inductance de- 
termined by the maximum load resist- 
ance attained may be used. The most 
economical method for minimizing out- 
put-voltage variations, however, is by 
the use of a ‘‘swinging”’ input choke. 


The inductance of a well-designed 
swinging choke varies inversely with 
load current. The required minimum 
and maximum inductance for the choke 
can be determined from Fig. 62 at the 
intersections of the appropriate K curve 
with the curves for maximum and mini- 
mum R,. It is generally most econom- 
ical to select low values of swinging- 
choke inductance and obtain the re- 
quired smoothing by the use of additional 
filter sections employing non-swinging 
(“smoothing’’) chokes. 


Examples of Filter Design 
Single-Section Filter 


Problem: A full-wave rectifier op- 
erating from a 60-cycle source and em- 
ploying two 872-A mercury-vapor tubes 
has a de output voltage of 3200 volts. 
Design a single-section choke-input filter 
which will (a) limit output ripple to 5 
per cent at a load current equal to the 
combined maximum dc _ load-current 
ratings of the tubes (2 1.25 = 2.5 am- 
peres); (b) keep the peak anode current 
of each tube within its maximum peak- 
anode-current rating (5 amperes). 


Procedure: Ry = 3200/2.5 = 1280 
ohms. The value K = 3200/5 = 640. The 
curve for K = 640 in Fig. 62 would lie 
between the curves for K = 600 and K 
800 and, consequently, would be 
above the position where the curve for 
Ry = 1270 would be shown. Therefore, 
any combination of inductance and 
capacitance along the curve Epi = 5 per 
cent to the left of K = 640 will satisfy 
the requirements. A 5-henry choke and 
a 5-microfarad capacitor would be a 


suitable combination. 


Two-Section Filter 


Problem: A 60-cycle full-wave rec- 
tifier employing two 866-A mercury- 
vapor tubes delivers 2500 volts de at 
full load to the input terminals of the 
filter. Design a two-section filter which 
will (a) limit the output ripple to 0.5 
per cent at a load current equal to the 
combined maximum dc _ load-current 
ratings of the tubes (2 X 0.25 = 0.5 am- 
pere); (b) keep the peak anode current 
of each tube within its maximum peak- 
anode-current rating (1.0 ampere). Be- 
cause the voltage regulation must be 
good from no load to full load, the input 
choke shall be of the “‘swinging’’ type. 


Procedure: At maximum load, Ry, 
= 2500/0.5 = 5000 ohms. K = (2500 x 
1.11)/1.0 = 2775. Because the curve in 
Fig. 62 for Ry, = 5000 ohms would be 
completely below the curve for K = 
2775, the maximum-load value of Ry, 
(minimum Ry) need not be considered in 
the selection of constants for the first 
filter section. If an Ep, of 10 per cent at 
the output of the first filter section is as- 
sumed to be satisfactory, the minimum 
swinging-choke inductance and the cor- 
responding value for the first-section 
filter capacitor are selected along the 
curve Er, = 10 per cent to the left of 
the curve for K = 2775. Suitable values 
would be L; = 13.5 henries and C, = 1 
microfarad. The maximum inductance of 
the swinging choke should be as high as 
practical. If a maximum value of 25 hen- 
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ries is chosen, the minimum-load value 
of Ry (maximum Ry) at which the regu- 
lating action of the choke will be effec- 
tive is indicated by the point at which 
the 1-microfarad line intersects the line 
for 25 henries. This point corresponds to 
an Ry of 26000 ohms. Therefore, a 
bleeder having a resistance of not more 
than 26000 ohms should be used to pre- 
vent the de output voltage from rising 
excessively when the load is removed. 
The bleeder draws a current of 2500/ 
26000, or 0.096 ampere, and is required 
to dissipate 2500 x 0.096, or 240 watts. 
Because the maximum average current 
which can be supplied by two 866-A’s in 
a full-wave circuit is 0.5 ampere, the 
useful load current available from the 
rectifier filter combination is 0.500 — 
0.096 0.404 ampere, or 404 milli- 
amperes. 


The second filter section (L.C) 
must reduce the ripple from the value of 
10 per cent at the output of the first fil- 
ter section to a value of 0.5 per cent. 
From Fig. 63, the value of the product 
L.C, at the intersection of the curve for 
Er, = 10 per cent with the line for Ep, 
= 0.5 per cent is 37. If C2 is chosen to be 
2 microfarads, then L, should have an 
inductance of 18.5 henries. The value 
chosen for L, should be checked to de- 
termine whether resonance effects will 
be present, 7.e., L. should be equal to, or 
greater than, 3X (1+2) /[2< (1 2)|=9/4 
= 2.25. Because the value of 18.5 henries 
selected for L, is considerably greater 
than 2.25, the filter design is satisfactory. 


Interpretation 


The tube data given in the Tube 
Types Section include maximum ratings, 
typical operation values, characteris- 
tics, and characteristics curves. 


A maximum rating, as applied to a 
tube, is a limit on a particular operating 
parameter (such as voltage, current, 
temperature, or frequency) or on a com- 
bination of parameters. Operation above 
these maximum ratings may not only 
impair the performance of a tube but 
also shorten its life considerably. 


RCA power tubes may carry as 
many as three different kinds of ratings, 
based on operating conditions encoun- 
tered in different types of service. The 
three general types of service may be 
defined as follows: 

Continuous Commercial Service 
(CCS) covers applications involving con- 
tinuous tube operation in which maxi- 
mum dependability and long tube life 
are the primary considerations. 

Intermittent Commercial and Ama- 
teur Service (ICAS) covers applications 
in which high tube output is a more im- 
portant consideration than long tube 
life. The term “Intermittent Commer- 
cial” in this title applies to types of serv- 
ice in which the operating or “‘on’’ peri- 
ods do not exceed 5 minutes each, and 
are followed by “‘off”’ or stand-by periods 
of the same or greater duration. The 
term “Amateur Service” covers other 
applications where operation is of an in- 
frequent or highly intermittent nature, 
as well as the use of tubes in “‘amateur”’ 
transmitters. ICAS ratings generally are 
considerably higher than CCS ratings. 
Although the ability of a tube to produce 
greater output power is usually accom- 
panied by a reduction in tube life, the 
equipment designer may decide that a 
small tube operated at its ICAS ratings 
meets his requirements better than a 
larger tube operated within CCS ratings. 


Intermittent Mobile Service (IMS) 
covers applications in which very high 
power output for short periods is re- 
quired from equipment of the smallest 
practical size and weight. Tube ratings 
for IMS service are based on the prem- 
ise that transmitter ‘‘on’’ periods do 
not exceed 15 seconds each, and are fol- 
lowed by ‘“‘off’’ periods of at least 60 


of Tube Data 


seconds duration. In equipment tests, 
however, maximum “‘on’’ periods of not 
more than 5 minutes each followed by 
“off’’ periods of at least 5 minutes are 
permissible, provided the total “on” 
time of such test periods does not ex- 
ceed 10 hours during the life of the tube. 
Although tubes operated under IMS rat- - 
ings may have a life of only about 100 
hours, the use of these ratings is eco- 
nomically justified where high power 
must be obtained intermittently from 
very small tubes. 


Each maximum rating of a tube 
must be considered with respect to all 
other ratings given for that tube, so that 
the use of any one maximum rating will 
not cause any other maximum rating to 
be exceeded. For example, if the product 
of the maximum plate-voltage and max- 
imum plate-current ratings exceeds the 
maximum permissible de plate input, 
then either the plate voltage or the plate 
current, or both, must be reduced. As an 
illustration, the maximum CCS ratings 
for Class C Telegraphy operation of 
type 812-A are: plate volts, 1250 maz; 
plate milliamperes, 175 maz; plate in- 
put, 175 watts maz. It is apparent that 
when the maximum plate voltage of 
1250 volts is used, the de plate current 
must be reduced to 140 milliamperes or 
less if operation is to be within the 175- 
watt maximum plate-input rating. On 
the other hand, if the maximum plate 
current of 175 milliamperes is to be used, 
it will be necessary to reduce the plate 
voltage to 1000 volts or less to avoid 
exceeding the 175-watt maximum input 
rating. 

The tube ratings given in this Man- 
ual are “Absolute Maximum” ratings, 
unless otherwise indicated. The equip- 
ment designer must select operating val- 
ues which are sufficiently below these 
absolute-maximum ratings so that no 
rating will ever be exceeded under any 
usual condition of supply-voltage varia- 
tion, load variation, or manufacturing 
variation in the equipment itself. _ 


A few of the low-power tubes listed 
in this Manual are rated under the 
*‘Design-Center” system. This system, 
which is used principally for tubes in- 
tended for home-instrument applica- 
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tions, is designed to provide satisfactory 
average performancein the greatest num- 
ber of equipments on the premise that 
they will not be adjusted to local power- 
supply conditions at time of installation. 
Equipment for use on ac or de power 
lines should be designed so that the de- 
sign-center maximum values are not ex- 
ceeded at a line-voltage-center value of 
117 volts. In equipment designed for use 
with storage-battery-with-charger sup- 
ply or similar supplies, plate voltages, 
screen-grid supply voltages, dissipations, 
andrectifier output currentsshould never 
exceed 90 per cent of the design-center 
maximum ratings for a terminal poten- 
tial at the battery source of 2.2 volts per 
cell. Equipment for use with “‘B”’ bat- 
teries should be designed so that under 
no condition of battery voltage will the 
plate voltages, screen-grid supply volt- 
ages, or dissipations ever exceed the maxi- 
mum rated values by more than 10 per 
cent. 


Values shown in tube data under 
“Typical Operation’’ should not be in- 
terpreted as ratings. These values repre- 
sent operating conditions within the 
maximum ratings of a tube that are suit- 
able for a particular application, and 
do not. imply that the tube cannot be 
operated satisfactorily under other con- 
ditions in the same application. The 
choice of the most suitable tube oper- 
ating conditions for any particular ap- 
plication should be based on a careful 
consideration of all pertinent factors. 


The values for grid-bias voltages, 
other electrode voltages, and electrode 
supply voltages are given with reference 
to a specified datum point as follows: 
For tube types having filaments heated 
with de, the negative filament terminal 
is taken as the datum point to which 
other electrode voltages are referred. For 
types having filaments heated with ac, 
the filament mid-point (i.e., the center 
tap on the filament-transformer secon- 
dary, or the mid-point on a resistor shunt- 
ing the filament) is taken as the datum 
point. For types having indirectly heated 
unipotential cathodes, the cathode is 
taken as the datum point. 
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Electrode voltage and current rat- 
ings are in general self-explanatory, but 
a brief explanation of other ratings will 
aid in the understanding and _ inter- 
pretation of tube data. 

Plate Input is the total power sup- 
plied to the plate. It is the product of 
the de plate voltage (Ep) and the direct 
current flowing in the plate circuit (Ip). 


Plate Dissipation is the power lost 
in the form of heat as. a result of electron 
bombardment of the plate. It is the dif- 
ference between the power supplied to 
the plate of the tube (plate input) and 
the power delivered by the tube to the 
load circuit. 

Power Output is the output obtain- 
able from the tube itself and is equal to 
plate-input power minus plate dissipa- 
tion. The useful power actually delivered 
to the tube load, however, depends on 
the circuit efficiency, the operating fre- 
quency, and other variable factors. 

Grid-No.2 (Screen-Grid) Input 
is the de power supplied to the 
screen grid of a multigrid tube, and is 
the product of the screen-grid voltage 
and screen-grid current. This power is 
dissipated in the form of heat by the 
screen grid as a result of electron bom- 
bardment. 

Grid (or Grid-No.1) Driving Power 
is the actual signal-power input to the 
control grid plus the power lost inthe bias 
supply. It is given by the formulaWa=0.9 
EgIc, where Wa is the grid driving power 
in watts, Eg is the peak signal voltage 
applied to the grid in volts, and I, is the 
average grid current in amperes. This 
value does not includesignal-powerlosses 
that occur in the tube, grid-tank circuit, 
socket, or wiring, or tube losses caused 
by electron transit-time effects (except 
where the value given in the tube data 
is for a specific operating frequency). 

Peak Heater-Cathode Voltage rat- 
ings are given only for tubes that have 
separate cathode and heater terminals. 
These ratings indicate the highest in- 
stantaneous voltage that may be applied 
between a heater and cathode without 
breakdown of the insulation between 
these electrodes. 


Charts 


RCA transmitting tubes are classi- 
fied in this Section according to the types 
of service for which they are designed. 
The maximum frequency for full input 
is given in Charts I and II. Most tube 
types, however, can be operated above 


this frequency provided the plate volt- 
age and plate input are reduced. Chart I 
shows the relationship between oper- 
ating frequency and the maximum per- 
missible percentage of maximum rated 
plate voltage and plate input. 


1. Power Tubes for Class C Telegraphy Service? 


Maximum Plate Ratings (per tube) 
Absolute Values Except as Noted 


Per Cent of 
Maximum Plate 


ccs |CAS-—————— Volts and Input 
Dissi- Dissi- for Indicated 
Type pation DC Input pation DC Input Frequencies Type 
No. Watts Volts Watts Watts Volts Watts % Mc No, 
TRIODES: 
958-A 0.68 135" 0.958 = = = - = 958-A 
3A5 1 135 2 “ = = 100 40 3A5 
6F4 25 1508 - = = a = z FA 
6026 3 150 3.3 = = = 100 400 6026 
5876 6.25 360 9 = = ee 100 1700 5876 
5893 7 320 11 8 400 16 100 1000 5893 
6263 8 300 13 18 400 22 100 500 6263 
6264 8 330 13 13 400 22 100 500 6264 
5556 10 350 14 _ = s 100 6 5556 
15 15 
50 30 
809 25 750 15 30 1000 100 100 60 809 
88 70 
50 120 
8025-A 404 10004 154 30 1000 50 100 500 8025-A 
70° 600 
811-A 45 1250 175 65 1500 260 100 30 811-A 
812-A 89 60 812-A 
70 8 
55 100 
826 45 1000 95 55 1000 130 100 250 826 
80 300 
808 50 1500 200 15 2000 300 100 30 808 
15 60 
ee 
834 50 1250 125 a ae zs 100 
80 170 “oe 
53 350 
8264 60 1000 125 15 1250 175 100 250 8264 
. 80 300 
8005 15 1250 240 85 1500 300 ae ped 8005 
60 100 
2€39-A 100 1000 - - = = 100 2500 2C39-A 
810 125 2000 500 175 2500 750 100 810 . 
3000 } 70 80 { 8000 
50 100 
805 125 1500 315 = = = 100 30 805 
82 A5 
55 80 
5713 250 1500 450 - - = 100 220 5713 
61614 250 1600 400 - = = 100 900 61614 
80 1200 
71 1400 
62.5 1650 
62.5 2000 
833-A 300 3000 1250 350 3300 1500 190 30 833-A 
50 
712, 15 
833-A4 400 4000 1800 450 4000 2000 100 20 833-A4 
83 50 
: 65 q 
5786 600 3000 1500 = a “ 100 160 5786 
63834 600 1500 600 = S = 100 2000 63834 


i Ratings apply also for Class C FM Telephony Service. 


Design-Center Value. 
4 With forced-air cooling. 


® Refers to plate volts only. 
¢ Refers to plate input only. 
= Push-pull type. 
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1. Power Tubes for Class C Telegraphy Service (cont.)# 


Type ; 
pation 
ae Watts 
PENTODES: 
5618 - 
802 10 
1613 10 


BEAM POWER TUBES: 


2E24 10 
2E26 
837 12 


6417 
832-A9 15 


5763 } 12 


6159 
6883 


65249 i 20 


6146 20 


6850 
8159 20 


807 25 
1625 


829-B2 30 
829-Bo4 40 
58949 40 
814 50 
4-65A 65 
828 70 
AE27/ 15 
8001 

813 100 
4E27A/ 125 
5-125B 


4-125A/ 125 
4D21 


AX150A4 
4X150D4 } he 


4-250A/ 250 
5D22 


4X500A* 500 
827-R4 800 


# ™4° 4° See preceding page. 


ccs 


DC 
Volts 


350 


500 


500 


300 
750 
600 


500 


400 


600 


750 


750 


600 


1250 


3000 
1250 


4000 


2000 


4000 
3000 


1250 
4000 


4000 
3500 
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Input 
W atts 


25 


30 


67 5 


1500 


Maximum Piate Ratings (per tube) 
Absolute Value Except as Noted 


Dissi- 
pation 
Watts 


5 
13 


13.5 


125 


ICAS 


DC 
Volts 


300 


600 


Per Cent of 
Maximum Plate 
Volts and Input 

for Indicated 

Frequencies 


% Mc 
100 100 
90¢ 165 
100 30 
17 55 
55 100 
100 45 
90 60 
85 90 
100 125 
83 150 
75 160 
68 175 
100 20 
16 40 
62 60 
100 50 
80¢ 175 
100 200 
89 250 
100 60 


794 67° 120 


100 425 
80 175 
70 200 

100 60 
80 80 
55 125 

100 200 
89 250 

100 200 
89 250 

100 250 
96 300 
90 400 
83 500 

100 30 
80 50 
64 75 

100 50 

100 30 
890 50 
65 75 

100 75 
75 120 
50 150 

100 30 
87 45 
15 60 
50 120 

100 15 

100 120 
80e 150 
64° 200 
56° 250 

100 500 

100 110 
85° 125 
74° 150 

100 120 

100 110 


Type 
No. 


5618 
802 


1613 


2E24 
2E26 


837 


5763 
6417 
832-A2 


6146 


6159 
6883 


65249 
6850 


8159 
807 
1625 
829-Bo 
829-Bo4 
58949 


814 


4-65A 
828 


E27 / 
8001 


813 


4E27A/ 
5-125B 


4-125A/ 
4D21 


AX150A4 
4X150D4 


A-250A/ 
5D22 


4X500A* 
827-R* 
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Il. Power Tubes for Plate-Modulated Class C Telephony Service 


Maximum Plate Ratings (per tube) 
Absolute Values 


Maximum 
ccs ————— CAS Frequency 
Dissi- Dissi- For Full 
pation DC Input pation DC Input Input® 

Type Type 

No. Watts Volfs Watts Watts Volts Watts Mc: No. 
TRIODES: 
5893 5 260 8.5 5.5 320 10.5 1000 5893 
$263 5.5 275 9 9 330 15 500 6263 
8025-A 274 8004 504 20 800 33 500 8025-A 
peer \ 30 1000 115 45 1250 175 30 { pag? 
826 30 800 60 45 1000 95 250 826 
8264 40 800 15 60 1000 125 250 8264 
8005 50 1000 160 15 1250 240 60 8005 
2C39-A 70 600 - - - = 2500 2C39-A 
at i 85 1600 335 125 2000 500 30 { tee 
61614 167 1300 270 = - = 900 61614 
833-A 200 2500 835 250 3000 1000 30 833-A 
833-A4 270 3000 1250 350 4000 1800 20 833-A4 
57864 400 2500 1000 = - - 160 57864 
$3834 400 1200 400 - - - 2000 6383* 
BEAM POWER TUBES: 

aa 6.7 400 20 9 500 27 125 {566 
yea 8 250 10 12 300 15 50 Of Baty 
832-A2 10 600 22 15 600 36 200 832-A7 
6146 6146 
6159 13.3 480. 45 16.7 600 67.5 60 1 6159 
6883 6883 
cee 13.5 400 45 «16.7 500 55 100 { oe 
8159 13.5 325 40 20 400 60 125 815° 
‘eee \ 16.5 475 40 25 600 60 60 { bie f 
829-Bo 21 600 67.5 28 600 90 200 829-Bo 
829-B74 28 600 90 40 600 120 200 829-B74 
58949 27 450 72 - = - 250 58949 
4-65A 45 2500 - - - - 50 4-65A 
828 AT 1000 135 70 1250 200 30 828 
813 67 1600 240 100 2000 400 30 813 
4-125A/ 4-125A/ 

4D21 85 2500 - ~ - - 120 4D21 

SAA) yp am SO 
4-250A/ 4-250A/ 
5D22 165 3200 - - - - 110 5D22 


® Reduction in ratings at higher frequencies are 


given in Chart, I, Power Tubes For Class C Telegra- 


phy Service. 
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4“ With forced-air cooling. 


* 9 Push-pull type. 
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Ill. Power Tubes for AF Power Amplifier and Modulator Service 


Dissi- 
Tipe pation 
No. Watts 
TRIODES: 
5556 7.5 
a 
8005 15 
845 100 
So} 
805 125 
833-A4 { 400 
57864 600 
63834 600 
PENTODES: 
5618 = 
802 15 


BEAM POWER TUBES: 


2E26 10 
2E24 10 
6146 
6159 20 
6883 
65240 
éas0°} 20 
8159 20 
1614 21 
807 
ros 25 
829-B9 30 
58949 40 
4-65A2 65 
828 70 
813 100 
4-125A/ 

4021 125 
AX150A 
yaOB F 150 
4-250A/ 

5D22 250 


“ With forced-air cooling. 


ccs 
DC 


Volts 


350 


1250 


1250 
1250 


2500 


1500 


3500 
4000 


Absolute Values 


Input 


Watts 


62.5 


5 Push-pull type. 


Dissi- 
pation 


Watts 


125 
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Maximum Plate Ratings (per tube) 


ICAS 
DC 
Volts 


Input 
Watts 


Class 
of 
Service 


A 


Type 
No, 


828 
813 


4-125A/ 
4D21 


4X150A 
4X150D 


4-250A/ 
5D22 


(Faas ee SR SS 


Type 
No. 
3C33 
3E29 
4C33 
5618 


5763 


5794 
5893 


5946 


6026 


6161 


6264 
6293 


6383 
6417 


6524 
6562 


6850 
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IV. Power Tubes for Special Applications 


Description 
Twin Power Triode 


Twin Beam Power 
Tube 


Power Triode 


Power Pentode 


Beam Power Tube 


Fixed-Tuned 
Oscillator Triode 


Medium-Mu Triode 


Power Triode 


Oscillator Triode 


Power Triode 


Medium-Mu Triode 


Beam Power Tube 


Power Triode 


Beam Power Tube 


Twin Beam Power 
Tube 


Fixed-Tuned 
Oscillator Triode 


Twin Beam Power 
Tube 


Applications 
Control Amplifier 


Rectangular-Wave 
Pulse Modulator 


Class C Plate- 
Pulsed Oscillator 


Frequency Multi- 
plier 


Frequency Multi- 
plier 


Radiosonde Service 


Plate-Pulsed Oscil- 
lator and Fre- 
quency Doubler 

Plate-Pulsed Oscil- 
lator and Ampli- 
fier 

Radiosonde Service 


Frequency Multi- 
plier 


Frequency Multi- 
plier 


Rectangular-Wave 
Pulse Modulator 


Frequency Multi- 
plier 


Frequency Multi- 
plier 
Frequency Tripler 


Radiosonde Service 


Frequency Tripler 
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Features 


For use with duty factors between 
0.0001 and 1.0 at a maximum averaging 
time of 1200 microseconds. 


Compact, forced-air-cooled radiator 
type used with full input up to 625 Me. 


Seven-pin miniature type used as 
doubler or tripler up to 80 Me. 


Nine-pin miniature type used as 
doubler or tripler up to 175 Mc. 


. Pencil type having integral reso- 


nators for use at 1680 Mc. 


Pencil type used as oscillator up to 
oa Mc and as doubler up to 1000 
Cc 


Compact, forced-air-cooled radiator 
type used with full input up to 1300 
Mceand with reduced input up to 2000Mc. 


Subminiature type for use at 400 Me. 


Compact, forced-air-cooled radiator 
type used with full input up to 900 Me. 


Pencil type used as tripler up to 510 
Me at altitudes up to 60,000 feet. 


For use with duty factors up to 1.0 
at a maximum averaging time of 
10,000 microseconds. 


Compact, liquid-and-forced-air-cooled 
type used as doubler up to 900 Me. 


Identical with type 5763 except for 
12.6-volt, 0.375-ampere heater. 


Used with full input up to 100 Me and 
with reduced input up to 470 Me. 


Pencil type having integral resonators 
and external cathode tab for use at 
1680 Me. 


Identical with type 6524 except for 
12.6-volt, 0.625-ampere heater. 
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V. Rectifier Tubes 


Unless otherwise specified, maximum ratings are absolute values 


Maximum Maximum 
Anode or Plate Peak Inverse 

Amperes Anode or 
Average Peak Plate Volts 


Half-Wave Mercury-Vapor Types: 


0.125 0.5 7500 
5 10000 
0.25 1.0 50004 
0.5 2.0 2500 
10000 
1,25 5.0 5000 
1.50 6.0 15000 
1.75 030) 10000 
5 a 150008 
2.50 10.0 100008 
5000 
2.50 15.0 2000 
4.0 16.0 10000 
6.4 40.0 3000 
Half-Wave Gas Types: 
0.25 1.0 10000 
0.50° 2.0° 5000° 
0.50° 2.0° 4500°® 
Half- Wave Vacuum Types: 
0.130 0.800 6000 
0.25 1.0 5000 
Full- Wave Vacuum Types: 
0.1504 2800 
05175 0.650 2400 
0.250 2100 


4 Operating condensed-mercury temperature range 
for mercury-vapor types; ambient-temperature 
range for gas types. 


“For frequency of power supply of 1000 eps max- 
imum. 


® Quadrature operation. 


Temper- 
ature Filament (F) 
Range ¢ or Heater (H) 
°C Volts Amperes Type No. 
20 to 60 ZvOnE ee 20 816 
25 to 60 
25 to 70 220 FE 5.0 866-A 
25 to 70 
20 to 60 872-A 
20 to 70 SOF 7.5 {| 8008 
20 to 50 x 
20 to 60 5-A 
20 to 50 5.0F 10.0 {333 
20 to 60 
30 to 60 
30 to 80 SOnHs 475 5558 
25 to 50 
40 to 80 5.0 H 10.0 5561 
-—75 to +90 ide SALE, 3828 
—75 to +90 2.5 F 5.0 3825 
- 2.5 5.0 1616 
- 2G0) tee 550) 836 
- SROs ea 2h0) 5R4-GY@ 


° For frequency of power supply of 500 cps maxi- 


mum. 


“ With capacitor input to filter. 


é Maximum ratings for this type are on design- 


center basis. 


VI. Receiving Tubes for Class C Telegraphy Service 


Ratings apply only for use as rf power amplifier and oscillator in amateur service 


Maximum ICAS Ratings, Absolute Values 


DC DC DC 
DC Grid- —_Grid- DC Grid- 
Power Plate No.2 No.l Plate_—- No.2 
Output 
(Approx.) Volts Volts Volts Ma Ma 
4.0 375 250 -100 15 4.0 
5.5 350 - —100 25 - 
7.5 875 250 —15 30 9.0 
11.0 350 250 -100 AT 7.0 
11.0 350 250 —100 47 Cig) 
14.0 400 275 —100 50 11.0 
28.0 400 300 —125 100 12.0 


DC Grid- Plate 
Grid- No.2 Dissi- 
No.l Input — pation 
Ma Watts Watts 
3.0 1.0 3.5 
8.0 - 5.0 
5.0 1.5 9.0 
5.0 2.0 8.0 
5.0 2.0 8.0 
GO Spaues?, Ome t 2n5) 
5.0 3.5 21.0 


“ Grid-No.1-circuit resistance must not exceed 0.1 megohm. 
® For triode, this value is the amplification factor. 
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Maximum Mu-Factor, 


Frequency 
for Full 


Input 
Mc 


60 
60 
30 
60 
30 
30 
30 


Grid No.2 
to Type 
Grid No.1 No 
9.5 6AK6 
18" 6C4 
22 6AG7 
10 6AQ5 
9 6V6 
7 6F6 
8 6L6 


6161 


Structure of RCA- 


UHF Power Triode 


RCA Tube Types 


This section contains technical descriptions of RCA tubes used instransmitting, 
industrial, and amateur equipment. It includes data on current types, as well as 
information on those RCA discontinued types in which there may still be some 
interest as to characteristics. 

In choosing tube types for the design of new electronic equipment, the designer 
is referred to the inside back cover for information regarding the availability of the 
latest RCA Preferred Types List and for a listing of RCA Tube Types Not Rec- 
ommended for New Equipment Design. 

Tube types are listed in this section according to the numerical-alphabetical- 
numerical sequence of their type designations. For Legend for Base and Enve- 
lope Connection Diagrams, see inside back cover. 


UHF POWER TRIODE 


G Forced-air-cooled type used as rf 
power amplifier, oscillator, and fre- 
quency multiplier. May be used at full 2 C3 9-A 
input up to 2500 Mc and at higher fre- 
quencies in cathode-drive circuits of 


the coaxial-cylinder type. Class C Telegraphy maximum CCS plate dissipation, 
100 watts. 


K 
H H 


FAT MRA OLEAGHN(CAC/ DO lon cms cia lataiapicrlatn nam ea ce ease kes 6.3 + 10% volts 
TEMA THRE URREN Tema te. tail tee Meno thy en EM oe cre eet eae NN 1.0 ampere 
ERANSCONDUGCDANCHS crcl ys tevetheuer. ah Loe aie ete ele Sik oe eel 22000 pmhos 
AMPTMEICATION ACTOR GPs Sawer cas «15. o/s RE Me Lael oct e oo ce te cde oisis eens 100 
DrreEcT INTERELECTRODE CAPACITANCES: 
(CHIG! TOTS MOY 9 Bahn. oO eee Mca ae Ce cay ce ee 1.95 ppt 
Gmditorcathode and Jheater spre) fare terse. cies Stes nied aethe aie onc os 6.5 ppt 
Pplatestorcachode and theater’. 2.0 eee ie ace oe ene tee Oana 0.035 max put 


° Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating of the cathode and resultant short life. 

* Plate volts, 600; plate milliamperes, 70. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum CCS Ratings: 


DC ERATE OLITA GE den cysgertrn iePe rotons tvs are eravon lias SEN Wal Sais woe ae Soe o haiieieee's 600° max volts 
GRID VOLTAGE: 

ND Crepe ar ate 8 Arietta atctayeharcle a ath Aas Sharda eke esac ade Ochs -150 max volts 

PeaiNe ga tiv GREUE art. eiere SGieloniniaisseievs Navies ole eed Acca a bee 400 max volts 

eae POMC VE! EUR: trays eotcicie See eraser et laren) cdots inate Molo Biereo Meee. 30 max volts 
DCIGRIDIGURREN Tb ae gee mines senders sie: tovata sr seers cote Kncncal hor eee ee 50 max ma 
DCCATHODE,CURRDN TD. : Servite crate ce ove ie hee ee re ee 100 max ma 
GRIDTENP UC eee tel sare, rete into ee hea aaa aL Ee ae noes 2 max watts 
PEATE DISSIPATION, 22 hues hoger is) kM esra cinccte. cS clece ete Cm ene. 70 max watts 


©For less than 100-per-cent modulation, it is permissible to use a higher de plate voltage provided the 
sum of the peak positive modulation voltage and the dc plate voltage does not exceed 1200 volts. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy # 
Maximum CCS Ratings: 


ID CRU MATHRVOL LA GH t tenen cde renet eter iota sieis aiol claret Pate Vasa TEANGA oo Oko er 1000 max volts 
GRID VOLTAGE: 
DCP Cat nese ais tattrteaidc slavedeideasatioderin diene dick. catakees -150 max volts 
PenkaNegative sivh er: ieclaerac nasser op atrale Digtetr ue arth ac, orebe eal ore 400 max volts 
Peak Positive, RE... ». <esieacs RCE CCAD CH CHE eer abs aretate Geko aero ; 30 max volts 
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DC<GRID ‘CURRENTAG y rele stctoremaaote cient eanelistettey eet akobe eaten anoe etoneneNe A Meneiee 50 max ma 
DCG CATHODE CURRENT 2 og agucre oo cleeie 5 dinstevaleteya cite talinitgy fotahal wile aemky akete idle (0 125 max ma 
GRID EXP UT yo ahGeeeih else ie felon, vaca ally eco nel oN AREL Oe ee kM het Be otaesTaate 2 max watts 
PLATE DISSIPATION aiscise © estes caer Asie agora tno Caen ee INS oe ais 100 max watts 


Typical Operation as Amplifier in Cathode-Drive Circuit at 500 Mc: 


IDC! Platte “Voltage ines choise sche AMRIT Soret aE eee ocean enete roles 800 volts 
PD CaGrid WVioltaee 32.1; Pee vae a Pa ete ach ates oh ee = ah eae at tate ane er aee nemo re —45 volts 
DC: Plate: Current Ss, ct hie cahieeh oars Coens sotto ee rernerera aioe Siete 80 ma 
DC' Grid! Current (Approx.) cca trtel teasing ee ale te i ice ete ele a olety tet epee 35 ma 
Driver. Power Output: (Approx) eee ete el ekedele eiomelonedete) tate = 1s Pe tetris aie herele 6 watts 
Useful: Power‘Output \(Approx:)ic wi-Ryeiete cle eiehs ole alerele = eiavereinlelejeliale sis’ ieiers 27 watts 
Typical Operation as Oscillator at 2500 Me: 

DG' Plate Voltage... no ic scapes cove aia tetae = locket Patel eis oletelouereuct amerelicte ers /-sereteliela 900 volts 
DC_Grid Voltage (Approx) sco otercss outs ouciy tenets. Peteegetalete toni Veh efe 0s feretola pata —22 volts 
DC Plate Current. chert cis erectec ase oes cyt cteta lee ngsae ote fa ote aseen eile iptialis eagle te 90 ma 
DC. Grid’Current CA pproxks)s cree ae sensi Re kao an eee tc nee nee 27 ma 
Useful’ Power! Output? (Minimum) errs ores ere a ae velete tte dette ete! =a 12 watts 


+ Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 


OPERATING CONSIDERATIONS 


Type 2C39-A, with its ring-type seals of graduated diameters, is useful either 
in cavity or parallel-line circuits of compact fixed and mobile equipment. Requires 
special mounting which should support the tube by the plate-terminal flange only. 
May be mounted in any position. Flexible connectors of the spring-contact type are 
required for all terminal connections. OUTLINE 69, Outlines Section. 

Cooling of the 2C39-A is accomplished by passing a stream of clean air through 
the radiator and by directing streams of air onto the cathode and heater seals, the 
grid seal, and the plate seal. Adequate air must be provided to prevent the tem- 
perature of the seals and radiator from exceeding 175°C. 


LIGHTHOUSE TRIODE 


Disk-seal type used as rf amplifier at fre- 
quencies up to 1200 Me and as ew oscillator at 
frequencies up to 3370 Me. Requires Octal socket 

2C40 and may be mounted in any position. OUTLINE 

7, Outlines Section. Heater volts (ac/dc), 6.3; 

amperes, 0.75. Direct interelectrode capaci- 

tances: grid to plate, 1.3 wuf; grid to cathode, 

shell, and heater, 2,1 yuf; plate to cathode, shell, 

and heater, (with shield having diameter of 236 

inches in plane of grid-disk terminal), 0.03 maz yuf; cathode to shell, 70 pf. Maximum CCS ratings as RF 

POWER AMPLIFIER AND OSCILLATOR, CLASS C TELEGRAPHY: dc plate volts, 500 max; de 

plate milliamperes, 25 maa; plate dissipation, 6.5 max watts; peak heater-cathode volts, + 90 max. Char- 

acteristics as CLASS A: AMPLIFIER: plate-supply volts, 250; cathode resistor, 200 ohms; plate milli- 

amperes, 17.5; transconductance, 5000 »mhos; amplification factor, 36; plate resistance (approx.), 7200 
ohms. The 2C40 is used principally for renewal purposes. : 


LIGHTHOUSE TRIODE 


Disk-seal type used as rf amplifier and cw 

oscillator at frequencies up to 1500 Mc. OUTLINE 

10, Outlines Section. Requires Octal socket and 

may be mounted in any position. Heater volts 

(ae/de), 6.8; amperes, 0.9. Direct interelectrode 

2C43 capacitances: grid to plate, 1.7 uuf; grid to 
cathode, shell, and heater, 2.8 yyuf; plate to 


cathode, shell, and heater (with shield having 
diameter of 234 inches in plane of grid-disk 
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terminal), 0.05 max uuf; cathode to shell, 70 uuf. Maximum CCS ratings as RF POWER AMPLIFIER 
AND OSCILLATOR, CLASS C TELEGRAPHY: de plate volts, 500 max; de plate milliamperes, 40 
max; plate dissipation, 12 max watts; peak heater-cathode volts, + 90 max. Characteristics as CLASS 
Ai AMPLIFIER: plate-supply volts, 250; cathode resistor, 100 ohms; plate milliamperes, 20; transcon- 
ductance, 8000 umhos; amplification factor, 48; plate resistance (approx.) 5600 ohms, The 2C43 is used 
principally for renewal purposes. 


BEAM POWER TUBE 


Glass-octal type having quick- 
heating coated filament used as af pow- 
er amplifier and modulator and as rf 2E24 
power amplifier and oscillator in mo- 
bile- and emergency-communications 
equipment. May be used with full input up to 125 Me and with reduced input up 
to 175 Mc. Class C Telegraphy maximum plate dissipation, CCS 10 watts, ICAS 
13.5 watts. 


PUTAMEN ER VOLGA GH AAC / DO) ie nit aac a stagehara sitters reac Merh silo ors sons ele ieee se oLes 6.3 + 10% volts 
PY TAMIR NETS CRELION TD oy tar, a Seip Sct nes hula adore. dl ometien, cee eee etal Seer s 0.65 ampere 
AARON EMELIOAL ENG A SMBS ert erature siete ete © eto = aeie oterailarenn etauaieremueia Woke + less than 2 seconds 
PETE ANDI OM DEG LAIN Bitte Netitess oat 5 oy ren avons or elec tecshe nae avers txeleqs diate tans 3200 pmhos 
MU-WACTOR, Grid INO-2)to1Grid (NORA. | 4.5 ccase aratereie siscsis os guess wiieeim ers 7.5 
DIRECT INTERELECTRODE CAPACITANCES: 
GIG eN OD EhOSD ALC er Ah ret sce a iieab y are avec Miohian od are olen ente mycin meeks ore 0.11 max py 
Grid No.1 to filament mid-tap, grid No.8, internal shield, grid No.2, and 
ASCE CC ORM AT tree ere cari Mails oe Sterile ohastere ea ats so on saben slams 8.5 ppt 
Plate to filament mid-tap, grid No.3, internal shield, grid No.2, and base 
UGC W Cmte, cen cucus okra soar Mm an tices Gustalaraallabaiatereh as, epeca deeaMeck gids SRNR wep 6.5 pe 
BUEBVDOMPIORATUR EU CA t Dottest) PONG). ssa wiess + sivcsne eestetenes acevo uchaie taeda enters 210 max °C 


* Plate volts, 500; grid-No.2 volts, 200; plate milliamperes, 16. 
** Plate and grid-No.2 volts, 200; plate milliamperes, 16. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum Ratings: CCS ICAS 

TOMB IGA TH VOUIPA GEN ciate co sicete curl state cde boca te letetels sMbgbe staat s 400 maz 500 maz volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE...............- 200 max 200 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT@®..............5- 75 max 75 max ma 
MARIMUM-SIGNALT, PLATE, UNPUTM ) 5.5... < »stetolelelave e's! Pelle rete 30 max 37.5 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUTM@............0.2000e 2.5 max 2.5 max watts 
Pica THA DISATEA TIONS tie beeee tse cte ole cca ol vahiaretetatatolete ateroret ene 10 max 13.5 max watts 


Typical Operation (Values are for 2 tubes): 


PD CRRLALenV OLGAL OM eis alain akarce sinfete SOR cx Mey oles oueue oveuereueveroce’e 400 500 volts 
PI CAGTIGANOL2UV OLLAZE toe eee ee eee tece Fs euneus ayer eseasieceisigns 125 125 volts 
DC Grid-No.1 (Control-Grid) Voltaget...............4. -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage............... 82 8Z volts 
TerOsoignia nD) CrP Atex® UT POM Girone eet, cleo aisle .e erateiele winrsi's 18 20 ma 
Maximum-Signal DC Plate Current.................... 150 150 ma 
Zero-Signal DC’ Grid-No.2 Current: 2.0.2. 5. ebiege eee 0.6 : 0.6 ma 
Maximum-Signal DC Grid-No.2 Current................ 26 28 ma 
Effective Load Resistance (Plate to plate)............... 7000 9000 ohms 
Maximum-Signal Driving Power (Approx.).............. 0.43 0.46 watt 
Maximum-Signal Power Output (Approx.).............. 42 54 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Nosl-Circuiveesistan Cela vccutsiRasia cles sioucies oleae sicla aly e7h crs 8/0 wishes 30000t max ohms 


= Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 
jt For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum Ratings: CCS. ICAS 
DCIPLATH) VOLTAGE 2. ..0c's acidic e's o'eie's PhO ECIeK. Masansses 400 max 500 max volts. 
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DC GRID-NO.2) VOLTAGHS fam: ats deincotertee Neal alo tise Pae 200 max 200 max volts 
DC. GRID-N 0:1) VOLTAGE treater: ephsiaicls goisiois thom te ate -175 max -175 max volts 
DC: PLATE \ CURRENT: \oleneciseiatielc aor katate Seether hae clonetee 60:maz 70 maz ma 
DC. GRID-NO- i CURRENTAL Giriiockee oon ten Gee eee 3.5 max 3.5 max ma 
PUATE LSBU TRA ree eran Sach Sore et ete dterren ee 20 max 27 max watts 
GRID-N0.2 INPUTS sistas ole cers boo Sollee the are Scat ent 1.7 max 2.3 max watts 
[PLATE DISSIPATION oe saye sore cs ielle 'o.e, evs siol he foncin Siatogeietelctoicisieierere 6.7 max 9 max watts 


DC, Plate. Voltages 2.25 f.iciee oss eee GO a ee 400 500 volts 
DC Grid-No.2:VoltageO-. cpvrtele eo ean eee 180 180 volts 

Froma series resistor. ofin* ---i 0 sane eee coer 27500 40000 ohms 
DC; Grid-Node Voltage} oe ase. ena enor onien —45 —45 volts 

From a grid-No.1 resistor of............ SAS eae 18000 18000 ohms 
Peak RE Grid-No.lev oltagen. ete een meinen 61 62 volts 
DC Plate'\Current ane ee eee eee eh eee eee 50 54 ma 
DGC Grid=Nio:2; Current) 27, acer PRUE eee eee 8 8 ma 
DC Grid-No.1 Current;(A pprox:) sane pits ie ee eeeicicee 2.5 2.5 ma 
Driving-Power (Approx hone be tee one ene e tierinis 0.15 0.16 watt 
Power: Output(Approx ase eas ae eee ee ae ane 13.5 18 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Gnid-No.1-CircnitsResistances..cen sreiich her Cee een eee eee 30000¢ max ohms 
© Obtained preferably from separate source modulated along with plate supply, or from the modulated 
plate supply through series resistor of value shown. 

+ For ac filament supply. 

o& Obtained preferably from grid-No.1 resistor or from a combination of grid-No.1 resistor with either 
fixed supply or cathode resistor. 

¢ For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CaS ICAS 
DC BUaTH VOLTAGE 22s. ceases Techstreet cee eee 500 max 600 max volts 
DC; GRID-NO: 25 MOLTAGH ction ion bee nicecien nei 200 max 200 max volts 
DC; GRID-NO21 VOURA GH Seielaryard sists cee eine eee siete —175 max -175 max volts 
DC. PLATO CURRENT2,:.0 4 Seeleie oe evorte eeee 75 max 85 max ma 
DCIGRD=NOLICURRENT wideaitoneie ie teenie meee 3.5 max 3.5 maz ma 
PLATE INU Live... ghost sinsiae presraeene at aietisios ale orm ee inte e 30 max 40 max watts 
GRID-N(O:2- INPUTS. bss eee Cae a ele eee 2.5 max 2.5 max watts 
PATH DISSIPATION aor xs6' same ie am eine ene nae 10 max 13.5 max watts 
Typical CCS Operation: 125 Mc 160 Me 
DC Plate: Voltagewetc mace vere etc aie anne SEE ae 400 500 350 volts 
DCxGrid-No:2)Voltage2aee oe een ome ee ee eee 200 190 170 volts 

roma series Tesistor, OL «ii..16 Gites eee eee lite 20000 29000 18000 ohms 
DGCAGrid=No. Voltage }Ol.e 4 els cee eee eee ae —45 -45 ~50 volts 

HrOm S-CTid-NOsl TesiscOD Ol. eae okie ieee oe mireanene 15000 15000 16506 ohms 
Peak RE Grid-Noel Voltage: .oatiecn cabs aon ote ee 62 65 70 volts 
DC Plate Currenteer-.. in heer oni ei ee 75 60 85 ma 
D@rGrid-No:2iCurrentc 4 nie pa once eke eee 10 10.5 10 ma 
DCsGrid-Nio-.l Current... occ n-ne en chi eee 3 3 3 ma 
Driving*Power (Approx, emis aoc etree alice cise renee ete 0.19 0.2 2 watts 
Power Output CA Pprox.)isave vis ecratetverse cleis crore oie cieteia tone 20 20 16.5 watts 
Typical ICAS Operation: 125 Me 
DG. Plate Veltage sv 175.05 ctiiacias, teu seg Pee Ones ces Ma Te eae 600 volts 
DErGrid-No-:2 Voltage? on... beeshn cee eee PA ee AC ~ 195 volts 

From<a series resistor.of7 .).). sie aro ce Sees ee eee 40500 ohms 
‘DE: Grid-Nozly Voltage i© tin dy sees Cease See oe eee: —50 volts 

From'a grid-Noviiresistor:Ofwawssecnek hae eee eee 16700 ohms 
Peak RE“ Grid-No.lvVioltage ccs iene cette a CE ee 71 volts 
DC: Plate ‘Curren tiny.cic. dee ona cee ee See races ee oe Se ee ee 66 ma 
DC. Grid-No.2) Current), s,snaase oa tide eee ee clan ae Le eee ee 10 ma 
DGsGrid=No.1, Current... «x. eee eecin cece et ee 3 ma 
Driving: PowerCApproxs) irc seh sess oie eins eee Re ene 0.21 watt 
Power Output} (Approx.)is. bcc ccs as ees eae ne dae seen en eee dee 27 watts 


RCA Transmitting Tubes 


Maximum Circuit Values (CCS or ICAS conditions): 
Gidea NOt =@InCHrEMUCSISCANCE © 6 cre sb oie\'e ose o/s sieieie.susjepslem alsiace Quen wise ste /s.e 30000 max ohms 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially nega- 
tive may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Obtained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through a series resistor of value shown. Grid-No.2 voltage must not exceed 600 volts under key-up 
conditions. 

+ For ac filament supply. 

@ Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods.. 
t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


VER ACESCUARACTERISTICS OPERATING CONSIDERATIONS 
TYPE 2E24 


Ef=63 VOLTS DC Type 2E24 requires Octal socket and 
70) GRID-N22 VOLTS=I60 


- | may be mounted in vertical position with 


base up or down, or in horizontal position 
with pins 8 and 7 in vertical plane. Effec- 


ts) 
(e} 


tive rf grounding and simplified shielding 
of input from output are facilitated by 
| les the base sleeve with separate base-pin 
GRID-N2} VOLTS Ec\=+50 connection and the single base-pin con- 
nection for filament mid-tap, grid No.3, 
and internal shield. OUTLINE 15, Outlines 
Section. 
+40 For operation at 150 Me, plate volt- 
age and plate input should be reduced to 
+30 83 per cent of maximum ratings; at 160 
10 laa Me, to 75 per cent; at 175 Me, to 68 per 
+10 cent. Plate shows no color when the tube: 
is operated at maximum CCS or ICAS 
° 100 200 300 400 500 


PLATE VOLTS ratings. 
92CM -666IT! 


16) 
{eo} 


BR 
° 


w 
[e) 


GRID-N2 I MILLIAMPERES 


| 


AVERAGE CHARACTERISTICS 


TYPE 2E24 
E¢=6.3 VOLTS DC 
GRID-N22 VOLTS =160 


b 
° 
to] 


w 
° 
° 


WAN INL | | tT 
WAST s 


f\ 


ft 
° 
°o 


il Se 


PLATE (Ip) OR GRID-N22 (Ica) MILLIAMPERES 
3° 
°o 


et 


PLATE VOLTS > 92CM-6860T) 
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RCA Transmitting Tubes 


BEAM POWER TUBE 


Glass-octal heater-cathode type 

2E2 & used as af power amplifier and modu- 

lator and as rf power amplifier and 

oscillator. May be used with full input 

up to 125 Mc and with reduced input 

up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 10 watts, 
ICAS 18.5 watts. 


FABATER VOLTA GH (AC/DC) piss tala: cial ¢.ayastel ov ide batons scatters ate ste antes eeterate eter 6.3 +10% volts 
FibATER CURRENTS 32 ycavcccne No) nena cce SUAS) Cee ee TEE ee Ie erro 0.8 ampere 
"TRANSCONDUCTANCES Se ote ices GlGt u TOL A Oe nine Ore a Ie Tee oe eee 3500 p»mhos 
MuU-BACTOR, GridiiNo:2 to, Grid. INOat a, mia eee eee eerie te eae 6.5 
DIRECT INTERELECTRODE CAPACITANCES:& 
Grid No.1 to plate..... “ides Dasa fina Lac sPaustio tage, Syatenst orapal tae: RY SOR eRe oe eee 0.20 maz pe 
Grid No.1 to cathode, grid-No.3, internal shield, grid-No.2, and heater. 13 put 
Plate to cathode, grid-No.3, internal shield, grid-No.2, and heater..... Kf uf 
BULLS TEMeeRATURE (At hottest point) saree tcp int. ie ante steiner tery 210 maz Ae 


* Plate volts, 500; grid-No.2 volts, 200; plate milliamperes, 20. 
** Plate and grid-No.2 volts, 200; plate milliamperes, 20. 
= Base sleeve connected to ground. 


AF POWER AMPLIFIER AND MODULATOR— Class AB2 


Maximum Ratings: ccs ICAS 
DC. PLATH VOLTAGH 9), suteaicrer stents = elteraie clatter tena here 400 max 500 max volts 
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE ..............-. 200 max 200 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT™.............-.-. 75 max 75 max ma 
MAXIMUM-SIGNAL PLATE INPUTS 9.655 «ce oleeaes elec seiels 30 max 37.5 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUTM™ ...........-....00. 2.5 max 2.5 max watts 
PLATO" DISSIPATION S ae Oe eae Te aa a eee are eran 10 maz 12.5 maz watts 
PEAK HBEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. 100 max 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 maz volts 


Typical Operation (Values are for 2 tubes): 


DC Plate’ V oltage a. 2o hare cen -< tee ae on eee 400 500 volts 
D@rGrid-No.2. Voltage* ty eaeerer ee ccar once eee aeieeacieeatee 125 125 volts 
DC Grid-No.1 (Control-Grid) Voltage :................. -15 -15 volts 
Peak AF Grid-No.1-to-Grid No.1 Voltage............... 60 60 volts 
ZAero-sipnal De Plater @urrentapmreide secre cine te nee 20 22 ma 
Maximum-Signal DC Plate Current.................... 150 150 ma 
Maximum-Signal DC Grid-No.2 Current................ 32 32 ma 
Effective Load Resistance (Plate to plate),.............. 6200 8000 ohms 
Maximum-Signal Driving Power (Approx.) Br cnesteckae tei 0.36 0.36 watt 
Maximum-Signal Power Output (Approx.)............... 42 54 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Circuit Resistance: 
Pork fixed=bias Operation cine lye say ohete steve tena tea rel Sea On NORE eT ee 30000 max ohms 
For, cathode-bias Operation oes. ee tore Oe en eo eee Not recommended 
™ Averaged over any audio-frequency cycle of sine-wave form. 
“ Preferably obtained from a separate source or from the plate-supply voltage with a voltage divider. 
¢ In applications requiring the use of grid-No.2 voltages above 185 volts, provisions should be made for 
adjustment of grid-No.1 bias for each tube separately. The necessity for this adjustment at lower grid- 
No.2 voltages depends on the distortion requirements and on whether the plate-dissipation rating is 
exceeded at zero-signal plate current. 
{ For operation at less than maximum ratings, this value may be as high as 100000 ohms, 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CES ICAS 

DG PLATE OUTAGH ee vie eclnacei ee oe ole eee 400 max 500 max volts 
DC GRID-N'0.2, VOLTAGE oy with coi ake ais cle ee ee 200 max 200 max volts 
DC GRrip-No-1-VOLTAGE: (OL e ere ere ee ee -175 max —175 max volts 
DCUPLATH CURRENT icick bor oe coe de ce eie eee 60 max 70 max ma 
DGC GRID-NOMICURRENT - jas sei ae eee ee 3.5 max 3.5 max ma 
PLATEMINPUTES oteiethc sce eee ae eee 20 max 27 max watts 


RCA Transmitting Tubes 


GRID OL2HENDULT eae orc a lcral so 6-3! eave Ge ena ee 1.7 max 2.3 mac watts 
PEATE MOISE ACTON Sasori rcs < oi edhe eee bs ae oe es 6.7 max 9 max watts 
PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode............. 100 max 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 maz volts 
Typical Operation: 
DG Plate Voltage... us <ste. +g diaries. ako cere Geis ocr: wane G 400 500 volts 
DOvGria-NacVoltage® . o.oo. oie ake tne ks 160 180 volts 
PMG MENErIes yr CMISTOL Ofte. kc hw etn oa eee 32000 35500 ohms 
PCH NOMS VOltAPE Oc oar pebiec salve ae hte ee rete e -50 —50 volts 
OME STIOA ING. LeresistOr, Of; samicte scales ot cle bes « cece 20000 20000 ohms 
Peak RE LGrid-No.l Voltage. 2/55. viele ve o's) oan 60 60 volts 
TIC Patel CURONt weicis cioas ess oxsjsiecie's’> « TOGO R OR ets tee 50 54 ma 
WWERGrid= NiGrasOUTTEN bai stat, Sieve cts lode « b golawr aa ounte 7.5 9 ma 
WeGrd-Nost Current (CApprox,) dhe « cie.c os scien eee 2.5 2.5 ma 
BD SIVing ue OWEN (A DDLOX in chesece ove uit siesnelors sloeteeie ceeele ns 0.15 0.15 watt 
OWES OULD UL CA DDLOXs) & v1» 6 vers, «, ¢)4,0 410s Aa. taoare e wher ateracle 13.5 18 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Curd NOt CirCUlipVOSIStANGE,..daieiaieis.s « aleisvecs ellie ooltork eda ed ere ie oeeece 80000t max ohms 
© Obtained preferably from separate source modulated along with plate supply, or from the modulated 
plate supply through series resistor of value shown. 

o& Obtained from the grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed 
supply or cathode resistor. 

{ For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Ciass C FM Telephony 

Maximum Ratings: CCS ICAS 
1D CRE ARH EVOLM AGE et ine ici ss volsteswtr lel ens oly Steet oe Siew es kets 500 max 600 max volts 
PY GCAG RUD INGOs OUTAGE, ain sietala fuses clase newts on gles, eee 200 max 200 max volts 
UIDCRGHIDENGE (EVOL TAGE... «oie ae oid Berisha ghee aoe -175 max -175 max volts 
DE PLATH CURRENT sc: sisscne oe Sette Slot NS a Se aa oe 75 max 85 max ma 
WOrGripeNOWACURRENT ss. ¢ ocr dite sie aolinen toed eke 3.5 max 3.5 max ma 
PL ATRL NE Oc ee Oe Oe sf ee iabhar ete: i ae rode aro Maleate ose Soke eke 30 max 40 max watts 
GRIDsN OF Agee Uitte ie nie sloltuais «ich eaattereOoudke fal cle hacen «1 2.5 max 2.5 max watts 
(PE ATHOEDIASTEA TION MPR eT Fite aes seh blah he As oes. 10 max 13.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............. 100 max 100 max volts 

Heater positive with respect to cathode.............. 100 max 100 max volts 
Typical CCS Operation: 125 Me 160 Me 
TO GPETATORVOLUA REP tecacis ci isle s-a)n ole veksi auc eiitet scahisi dm lald d sibie's 400 500 300 volts 
CRG rida NO ci ViOLLARE Ore ike. Myr tamu aac oH abalc ait Soot canis 190 185 170 volts 

IST OMISSELICHERESISbOTLOLi ws case cichar-irtia cin oaeacke dl cocttie nents 19000 28500 21500 ohms 
DE lGrid-Noauveltages 6c cu bas oe Ae ae ga este ee ee —30 —40 —75 volts 

Hromcgrid- Nos resistor ole.) chosen aid dortd nddeimaoe 10000 13500 30000 ohms 
PeaksiebaGMidaNesb Voltage 2.9 idk ek ose sures was Sele 41 50 85 volts 
BDC PE Ava MELON bee. Setey-vareyteueferaih avs, sou.duausel aici) wicisus tose Ohe Sear 15 60 75 ma 
PRC r IC OLR COMELON GH ena co ctcecttis A cle cucienn Saiets ma cine 11 Ail 6 ma 
PCiGrid-Now Currents (Approx: ici. occ ac ela le ds rene sheer 3 3 2.5 ma 
Dyin eae OWeLn cA PPTOXs)).ter a,c ie eiweliee © Gite tlaone-svcieabal oteoe wie Qet2Ze On 15 A at watts 
POWER ULE DULY GA DDEOX.) apa aeceivinetetametnacelopaeine’ nieve Seven 20 20 13 watts 
Typical ICAS. Operation: 125 Me 160 Me 
TE ORE LALOR OLLR SO cirttine mf exter soars) on nee cl Mole oes tae wale 600 350 volts 
IO CIG THIN Gsm OER SS Ses ci oslo ors Wee asec cyl ih ie caecaahiar 185 200 volts 

RTrim SeriestresislortOs mieaehs sieed: oinicre coteears, niinu ters noes. er 41500 21500 ohms 
DCKGTGEN OMG VOLTAZE Gitta ta retloviator utes wiht Ghauniee ates ote -45 —90 volts 

Promisnd-No@.tresistor Of waial, oe ss eileen bes 15000 30000 ohms 
Peak iReeGrid-Nod Voltagemiii. altace. «les beta th 57 105 volts 
DCeplate Current. aac ccs cea aerate Sin E are aos eee 66 85 ma 
D@iGrid=Nowz Currents: cae keke shies so spsscovavons Wye Wie nice 10 t ma 
HC Grid-NoasCurrent Approx.) . 26s eiscss.c.es «pa ow ane, dy Sere 3 3 ma 
Driving Power CA pprox.)).s4orshe sien mas Pekeaeaee seeks 0.17 2 watts 
EL OWEMOTMLDUL CA DDLOX:) ots lotesoiel ciate ote 4,0) tees saa geaPivas ic ieee 27 16.5 watts 
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RCA Transmitting Tubes 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Circult Resistances ss bicrw.e eee ee ee ee eee eee 800000 maxt ohms 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 

® Obtained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through a series resistor of value shown. Grid-No.2 voltage must not exceed 600 volts under key-up 
conditions. 

é Obtained from fixed supply, by grid-No.1 resistor, by cathode resisto¥, or by combination methods. 

t For operation at less than maximum ratings, this value may be as high as 100000 ohms, 


TYPICAL CHARACTERISTICS 


OPERATING CONSIDERATIONS TYPE 2E26 
E¢=6.3 VOLTS 
Type 2E26 requires Octal socket and GRID; NS NONE 


may be mounted in any position. Effec- 
tive rf grounding and simplified shielding 
are facilitated by the base sleeve with 
separate base-pin connection and the sin- 
gle base-pin connection for cathode, grid 
No.3, and internal shield. OUTLINE 15, 
Outlines Section. 

For operation at 150 Me, plate volt- 
age and plate input should be reduced to 
83 per cent of maximum ratings; at 160 
Me, to 75 per cent; at 175 Me, to 68 per 
cent. Plate shows no color when the tube 
is operated at maximum CCS or ICAS 
ratings. 


GRID-N2! MILLIAMPERES 


=Ne!l VOLTSE 
AGSRi 
ee 


ie) JOO 200 300 400 
PLATE VOLTS 
92CM-6628T 


TYPE 2E26 
E¢=63 VOLTS 
GRID-N£2 VOLTS=160 


PLATE (1, ) OR GRID-N2 2(Ic¢a) MILLIAMPERES 


300 400 
PLATE VOLTS 92CM-6631T 


POWER PENTODE 


Seven-pin miniature type having 
3 A 4 coated filament used as rf power am- 
plifier in light-weight, compact, port- 
able, low-power, battery-operated 
equipment. May be used at full input 
up to 10 Me. Class C maximum CCS 
plate dissipation, 2 watts. 
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RCA Transmitting Tubes —— 


FILAMENT ARRANGEMENT Series Parallel 
PRELAMIONTMM VOLTA GEICO) (era oi sie/cie cic /sie sie) oisioiseieiers. 018 0/60 0 00/0186 oie. 0ieie e'e 2.8 1.4 volts 
STA MARINE Co SER BIND Re sey Sales 6s cu ajlacee ich ose lord-eish exone eye erellaiisleneseseuacoiny ot 0.1 0.2 ampere 
BE AN CONTI CRMC LL Come ENS es of ctatteh oxih sels, Sasneache wo) 6 slecknauen tet dich sustat gig pene aoe tere 2250 pumhos 
PEATE R NSIS TANCE CADDLOXKs) Meter ole cies e otslie'in eb aie ot siemettce ele sisieled 3 steals 80000 ohms 
DrrEcT INTERELECTRODE CAPACITANCES: 
CETPOMINT MUO DEA UG a fel ctersserncs eS, 2) elie: 2 ob aptueilels. ee are ke bausdos akexbaboverare « & teeusis 06 0.34 max pul 
Grid No.1 to filament mid-tap, grid No.3, and grid No.2............. 4.8 pul 
Plate to filament mid-tap, grid No.3, and grid No.2..............-5 4.2 ppt 


*Plate volts, 150; grid-No.2 volts, 90; grid-No.1 volts, —8.4. 


RF POWER AMPLIFIER—Class C 
Maximum CCS Ratings, Design-Center Values: 


PGA ADO MOR RAGE to reeetece co. spin, 6 2 aitayasere: srodstonte to anataieye Saucedo eae, cietetere ayer 6% 150 max volts 
DC GRID-NO.2 (SCRHEN-GRID) VOLTAGE. .. 2... ec ee tec wesw e ee ecns 135 max volts 
DCIGRID-NO:L (CONTROL-GRID) VOLTAGE... 6.0: od 0s. ececens es wie baie ore seleneies -—30 max volts 
Oma TOL OURIEINT mire ao tiine aiascecs.s sielcreis eG ie ettis leussee atelier ie 20 maz ma 
DCLG REDANIOM eC UIRRIENT sin ois ceieichecsiece vi sue ola one erevlelstelstte caiateteke on susletatele ie 0,25 max ma 
TOTAL AU CaCATHODE CURRENTM cfs «sila sit) s,0) sonia: olelsgorensit labs. odeat o08' 30s, ceeutev ets 25 max ma 
TEA DEPLN EU DPM ote oe ee crete, seahcileckatstera cc aha) Minis focetetesehetetr arses aise nutere ake 3 max watts 
GELDING Se DN EU teria atte loticse. le oo clier alotela io ane si ahahslers reve tepchaccre evertetene slick tas s 0.9 max watt 
PEATE) ISS ATION aie cle os tisis cots ore sie leiele 6S MoM Geo h ele be ate keh ah bore 2 max watts 


Typical Operation at 10 Mc (with Parallel Filament Arrangement) : 


PCB A LeRViOlEA Gen petie rete isle. vo ercusicia aerials ie isusheaers aietehv agi sslaistere ss olathe’ s 150 volts 
BORG MICaIN Ot R VIOLAS Cite ry cinve- retail eVorae epcte ere ete sate eee ee aubie Ghaleooe wees 135 volts 
Gidea NOME CSISLOT pee T ee Scere ures nts Srerata nhs oietoveieud te ehateie tater elte a aay OsZ megohm 
POMP ACER TIERONE sesedercen Senearele o.oo skerserele «© Rd RAE Cael Fe meee Se eae 18.3 ma 
TICAG TINO: 2, © UTTCH Gils, coi cers cin crore hein. ns, e SRN tae oieLois: evearhaieli-classishensin ss 6.5 ma 
PC Giid = NOsOUTLeNny so .saketeits Ses tkale: 0.6 0, « wlevece ob viere ace Sie veretaeie.e 05" * erates 0.13 ma 
IEG WersOULDULIGADDLOXS) re enoterctvs qiabeusias/aie es Gisiart oautin oie ele bis ee Site ele om © Bre 12 watts 


= For each 1.4-volt filament section. 


OPERATING CONSIDERATIONS 


Type 3A4 requires miniature seven-contact socket and may be mounted in any 
position. OUTLINE 6, Outlines Section. 

The filament power supply may be obtained from dry-cell batteries, from 
storage batteries, or from a power line. With dry-cell battery supply, the filament 
may be connected either directly across a battery rated at a terminal potential of 
1.5 volts, or in series with the filaments of similar tubes across a power supply con- 
sisting of dry cells in series. In any case, the voltage across each 1.4-volt section of 
filament should not exceed 1.6 volts. 

With power-line or storage-battery supply, the filament may be operated in 
series with the filaments of other tubes of the same filament-current rating. For such 
operation, design adjustments should be made so that, with tubes of rated charac- 
teristics operating with all electrode voltages applied and on a normal line voltage 
of 117 volts or on a normal storage-battery voltage of 2.0 volts per cell (without a 
charger) or 2.2 volts per cell (with a charger), the voltage drop across each 1.4-volt 
section of filament will be maintained within a range of 1.25 to 1.4 volts with a 
center of 1.3 volts. 

For series operation of the sections, a shunting resistor must be connected 
across the section between pins 1 and 5 to bypass any cathode current in this sec- 
tion which is in excess of the rated maximum per section. When other tubes in a 
series-filament arrangement contribute to the filament current of the 3A4, an addi- 
tional shunting resistor may be required across the entire filament (pins 1 and 7). 

Forseries-filament arrangement, filament voltageis applied between pins 1 and 7. 
For parallel-filament arrangement, filament voltage is applied between pin 5 and 
pins 1 and 7 connected together. In series-filament arrangement, the grid-No.1 
voltage is referred to pin 1. In parallel-filament arrangement, the grid-No.1 voltage 
is referred to pin 5. 

Plate of the 3A4 shows no color when the tube is operated at maximum CCS 
ratings. 
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RCA Transmitting Tubes 
MEDIUM-MU TWIN TRIODE 


Seven-pin miniature type having 

3 A 5 coated filament used as rf power ampli- 

fier and oscillator in light-weight, com- 

pact, portable, low-power, battery- 

operated equipment. May be used at 

full input up to 40 Mc. Class C Telegraphy maximum CCS plate dissipation (each 
unit), 1 watt. Requires miniature seven-contact socket and may be mounted in any 
position. OUTLINE 6, Outlines Section. For filament considerations, refer to type 
3A4, noting that for type 3A5 pin 4 is the filament mid-tap. Plates of the 3A5 show 


no color when the tube is operated at CCS ratings. ae 
FILAMENT ARRANGEMENT Series Parallel 
RILAMENT: V OL TAGS (DC) ny aw cieicet ne Cie ae ORE eee 2.8 1.4 volts 
BILAMENT ‘CURREIND: cahumtic: jitter ter rent ecaie mimic nicer 0.11 0.22 ampere 
TRANSCONDUCTANCEN, toc abit au SR Sete ae teas 1800 purohos 
AMPLIFICATION FACTOR i casa sisieehs she On ae ee oe ee 15 
PLATHYRESISTANCE (A pprox.)* ss aacieis se eee errieta falc. came ; 8300 ohms 
DirEcT INTERELECTRODE CAPACITANCES (Each unit): 

Grid touplate so. Soh cavioe foals Dien eee iene ke ree ee sae ppt 

Grid toyfilamentpmnid-tap acer aera ene tee te 0.9 pot 

Plate-to flament.mid-taps jo.ce seo owes eictee tees 1.0 ppt 

Plate-tojplate.. mee 2 See ae he Ro Oa ones 0.32 ppt 
* Plate volts, 90; grid volts, —2.5; plate milliamperes, 3.7. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings, Design-Center Values for each unit: 
DG PLATE ‘VOLTA GH & dea are cetayenctovetine Maree erica ad nha aor cote a care Oe 135 max volts 
DC GRIDW OLTAGH is 5 Nise uted Se eee he ne) 2 -30 max volts 
DG, PLATE CURRENT S'iaetiisse ofan mere ay tials the ee ee 15 max ma 
DC: GRID CURRENT ads oie re ee CE oe 2.5 max ma 
PLATH INPUT Ie cil. ay tate oe ccs Re Gee Choe ete EE eee 2 max watts 
PLAT DISSIPATION, (a) ioe titic.cle win eee O aot e Se IE ee ne Sete E 1 max watt 
Typical Push-Pull Operation (Values are for both units): 
DG Plate’ V oltager cee sinks t atone AG Naa oe Cee SERS CE Me 135 volts 
DO Grid Voltage? id sch ek ere ee oe ae eter oar ee —20 volts 

Prom grid’ resistor ols. 1/22 eho ee ane Ee, ee ee 4000 ohms 

From ‘cathodetresistoroftiss prise ee et ee ee 570 ohms 
Peaki RE: Grid=to=Grids Volta gesgoe cica wisy Cuaktroc bot iit tera eae ee eee 90 volts 
DC Plate ‘Current. 7 4. cr ici acl: hee otk ee ee ey Sie eae 30 ma 
DOGrid' Current (Approx) sake ee en eee cine eee Se oie 5 ma 
Driving “Power(A pproxs) iF. cstewt otek aoe eee ee EE EOE Eon ee 0.2 watt 
‘Power Output-(Approx, wath. Sate eee ere ios eee eee 2 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 

® Obtained by fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


HALF-WAVE GAS RECTIFIER xc “ane 


Xenon-filled rectifier of the coated- 


3 B2 5 filament type. May be used in equip- 
ment subject to wide range of ambient ins 
temperature (—75° to +90°C). Maxi- QO Onn 
mum peak inverse anode volts, 4500; 

maximum average anode amperes, 0.5. Requires Small four-contact socket and 
may be mounted in any position. OUTLINE 36, Outlines Section. 
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EAMEINTAVOUTA GE (AG)® 51. & oyu, ssl eonle cles Mie is See ete ae Mee 2.5 volts 
BAD AMEDT TG URREOIE GB fe certs Narada.) ieee cil cease ics, et bee eoelted Bins 5.0 amperes 
PRAKSEOBEMVOLTAGH LROP (A PPIOX.); as «'stiicsciccicmiagsccnedenccn@enen 10 volts 
° Filament voltage must be applied at least 30 seconds before application of anode voltage. 
HALF-WAVE RECTIFIER 

Maximum Retings: 
PEAK INVERSE ANODE VOLTAGE...... Li tole cise eee et ter MET ie cna Taker: ob 4500 max volts 
ANODE CURRENT: 

HEE, yn hdeneycs protec ENC PACER REL ERC HIDE TEE EY ER HERS Pe ED ee a 2.0 max amperes 

EMRE Cla len oy oie Oh, eA ene Ar SR PE ye PE ek 0.5 max ampere 

Fault, for duration of 0.1 second maximum..................0-eee0e 20 max amperes 
PRHOUMNU TOR POWER SUPPLY a). 26sec (ors o\plin sl Slasscdvi agree cues ae a oils teed 500 max eps 
AMBION UMPHRATURELEVANGE <7. o). otic Seis savas ciel cn tee os oon eo wderoa ee -—75 to +90 °C 
© Averaged over any period of 30 seconds maximum. 
Operating Values: 

Circuit Maz. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eav Tay Pde 
In-Phase Operation 
Half-Wave Single-Phase.... 54 3100 1400 0.5 0.7 
Full-Wave Single-Phase .... 55 1500 1400 TO 1.4 
Series Single-Phase........ 56 3100 2850 1.0 2as 
Half-Wave Three-Phase.... 57 1800 2150 1.5 3.2 
Quadrature Operation 

Parallel Three-Phase...... 58 1800 2150 3.0 6.4 
Series Three-Phase ....... 59 1800 4300 1.5 6.4 
Half-Wave Four-Phase .... 60 1500 2000 1.8* 2,0s 3.6* 4.0m 
Half-Wave Six-Phase ..... 61 1500 2150 1.9* 2.0m 4.1* 4,3 
* Resistive Load = Inductive Load 


NC Suge HALF-WAVE GAS RECTIFIER 


Xenon-filled rectifier of the coated- 3 B2 8 

filament type. May be used in equip- 
ment subject to wide range of ambient 
earn, temperature (—75° to +90°C). Rating 

smetD ~—s TY; maximum peak inverse anode volts, 
10,000; maximum average anode amperes, 0.25. Rating IJ: maximum peak inverse 
anode volts, 5000; maximum average anode amperes, 0.5. Requires Small four-con- 
tact socket and may be mounted in any position. OUTLINE 33, Outlines Section. 


PLEA WEIN VOT ATA CED CAC) om to At ae tennveh se Sled eevalley aia Wie fo) Stas ciate ghee ate sar eeetoliacal star eieiatts 2.5 volts 
DRUERGA WUBIN NCS ES RIL FINI D's 5. Se - poviers de kee evan) SENG awe ol ok ry a aUem EE ee rete ele achs, oe ale ah oeane 5.0 amperes 
PRAKSLUEEEVOLTAGE DROP. (A PDPrOxs) Wade. ered a gts Sees Peso aka wines 10 volts 
° Filament voltage must be applied at least 10 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings: 
PRAT UNVERSDIANODE VOLTAGE) 55101. suk: cilaiccttere eda ie deneheisus ehawns 5000 max 10000 max volts 
ANODE CURRENT: 
[PCa Me aM eer Reet tets chapel shay sNcNal oleticnehenedikeeoisoyids: tie teacucxchstyedehase 2 maz 1 max amperes 
ING ES ECE ONE oe AE CHU CROCREPEI CO FER CISTERN te eae 0.5 max 0.25 max ampere 
Fault, for duration of 0.1 second maximum............ 20 max 20 max amperes 
FREQUENCY OF POWER SUPPLY 4 «mise onennenatnanncknee xis 500 max 60 max eps 
AMBIENT-TEMPERATURE RANGE... ....0. cee cece ee neces —75 to +90 —T75 to +90 °C 


O Averaged over any period of 30 seconds maximum. 
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Operating Values: 


Circuit Maz. Trans. Approx. DC Max. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eav Tay Pde 
In-Phase Operation 
7000° 3200 0.25 0.8 
Half-Wave Single-Phase. . 54 35004 1600 0.5 0.8 
3500°® 3200 0.5 1.6 
Full-Wave Single-Phase... 55 17004 1600 1.0 1.6 
7000® 6400 0.5 3.2 
Series Single-Phase...... 56 35004 3200 1.0 3.2 
4000® 4800 0.75 3.6 
Half-Wave Three-Phase... 57 20004 2400 1.5 3.6 
Quadrature Operation 
4000°® 4800 1.5 1.2 
Parallel Three-Phase..... 58 20004 2400 30 T.2 
4000°® 9600 0.75 ine 
Series Three-Phase....... 59 20004 4800 1.5 7.2 
3500® 4500 0.9* 1.08 4.0* 4.58 
Half-Wave Four-Phase.... 60 17004 2250 LS* 208 4.0* 4.58 
3500® 4800 0.95* 1.08 4.5* 4.88 
Half-Wave Six-Phase..... 61 17004 2400 1. 9*22508 4.5% 4.88 
® For maximum peak inverse anode voltage of 10000 volts. * Resistive load. 
4 For maximum peak inverse anode voltage of 5000 volts. ™ Inductive load. 


TWIN POWER TRIODE 


Heater-cathode type containing 

3C33 two high-perveance units used as in- 

dustrial control amplifier and voltage 

regulator. Control] Amplifier maximum 

CCS plate dissipation (each unit), 15 

watts. Requires Septar seven-contact socket and may be mounted in vertical posi- 

tion with base up or down, or in horizontal position with pins 1 and 4 in vertical 

plane. OUTLINE 16, Outlines Section. Plates show no color when the tube is operated 
at maximum CCS ratings. 


HIWATHR«V OLTAGH (AG /DC) or. x tesa eee optus ec rareuaior nls partcsiemitccstsreere siseserisaeereters 12.6 + 10% volts 
HIBATER CURRENT. eos oiccls cn. ais Crake scree sae Ont aie orate siete tus ates eee ene 1.125 amperes 
AMPLIFICATION FACTOR (Mach unit) too so .are citi cine ol dekera ieee tote ecoiacettiedensass 11 


Direct INTERELECTRODE CAPACITANCES (Each unit): 
Grid: tO, plates cicz «spiel Roreese ones = Ee Se ee eel aI asus cee recente he 5.4 ppt 
Grid to cathode and heater............... eSNG a tally Bre ie wile ISON TCE TeNG State 7.8 ppt 

4,2 


wut 
* Grid volts, —200; plate milliamperes, 90. 


CONTROL AMPLIFIER SERVICE 
Values are for each unit 
Maximum CCS Ratings: 


PRAK: PHATE VOLTAGE. 0. oie Sikes ecto gaive eters iol och aricete oh eee Teratertete . +2000 max volts 
DCLGRID: VOLTAGE Me.005 <cuep sits aisloce terettestsne sole Sieve hacer tear oneca aia uaaPnotets 3A —200 max volts 
PHAK: GATHODE: CURRENT & bic icheisis Ayers ove rele atale elon nee ele reles aletetante tet acasTohete ae 500 max ma 
AVERAGH PLATE |\OURR ENT J iycperccerst sie) + aso aie (oteratotele; scalene a¥evshaterelete aiewerertntereys 120 max ma 
AVERAGE GRID, CURRENT J fection Otecialc\ ole reise smote Tine terete % 7.5 max ma 
IPTATEMD DISSIPATION <2, ics csueteteretote eter ietone ouaererend sus teueere Cokes tnesta note tere ein atarats A 15 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ......... cece cece ec eeeceee 4 100 max volts 

Heater positive with respect to cathode. .............-2 cece ceeeces ae 100 max volts 
BULB TEMPERATURE (At hottest point)... 0... .cccccecscsccwen tes aelavater 250 max °C 


Maximum Circuit Values: 

Grid-Circuit Resistance: 
When grid potential is always negative... ...... ccc ee eee eee e ete eeee 0.5 max megohm 
When’ grid potential Swings Positive’ o.cc sic ects oirialeletsra eieioitners re iie stehe 0.03 max megohm 
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TWIN BEAM POWER TUBE 


Glass-octal heater-cathode type used as 
push-pull rf power amplifier and oscillator in 
intermittent mobile-service applications. May 
be used with full input up to 15 Mc. OuTLINE 3E22 
25, Outlines Section. Heater volts (ac/dc), 
12.6 + 10% (series), 6.3 + 10% (parallel); am- 
peres, 0.8 (series), 1.6 (parallel). Direct inter- 
electrode capacitances (each unit): grid No.1 to 
plate, 0.22 max uuf; grid No.1 to cathode, grid 
No.3, internal shield, grid No.2, and heater, 14 yf; plate to cathode, grid No.3, internal shield, grid No.2, 
and heater, 8.5 yuf. Maximum IMS ratings as PUSH-PULL RF POWER AMPLIFIER AND OSCIL- 
LATOR, CLASS C TELEGRAPHY (per tube): de plate volts, 600 max; de grid-No.2 volts, 225 max; 
de grid-No.1 volts, -175 max; de plate milliamperes, 175 max; de grid-No.1 milliamperes, 11 max; plate 
input, 100 max watts; grid-No.2 input, 6 max watts; plate dissipation, 85 max watts; peak heater- 
cathode volts, + 100 maz. Plates show no color when the tube is operated at maximum IMS ratings 
during the normal cycle of 15 seconds on, 1 minute off. The 3E22 is used principally for renewal purposes. 


TWIN BEAM POWER TUBE 


Heater-cathode type containing 
two high-perveance units used as rec- 3E29 
tangular-wave pulse modulator. Mod- 
ulator Service maximum CCS plate 
dissipation (per tube), 15 watts. Re- 
quires Septar seven-contact socket and may be mounted in vertical position with 
base up or down, or in horizontal position with pins 2 and 6 in vertical plane. OutT- 
LINE 22, Outlines Section. Plates show no color when the tube is operated at 
maximum CCS ratings. 


HEATER ARRANGEMENT Series Parallet 

ELMATER BVO TAGE (AC/DC) a usta 8 srlece Sh oh stvele Tein Ook ee 12.6° 6.3° volts 
HIRAI BRL CORRE Tepe gees rest om ia arsurecstene hae suclen ane eek 1.125 2.25 amperes 
TRANSCONDUCTANCE (Hach unit, approx.)*..............6... 8500 pvrohos 
Mv-Factor, Grid No.2 to Grid No.1 (Each unit)**,......... 9 


Grid No.1 to cathode, grid No.3, grid No.2, and heater mid- 0.12 max epee 
TIDE 9 oc OtBePORd OOD SO CORSET CTPF Cc ee ean een a ae 14.0 ppt 
Plate to cathode, grid No.8, grid No.2, and heater mid-tap. 7.0 wept 


° Should not deviate more than +10% or —5% from value shown. 
* Plate volts, 250; grid-No.2 volts, 175; plate milliamperes, 60. 
** Plate and grid-No.2 volts, 225; plate milliamperes, 60. 


MODULATOR—Rectangular-Wave Modulation 
Values are for both units in parallel 
Maximum CCS Ratings: 


For Duty Factor™ between 0.0001 and 1.0 and Maximum 
Averaging Time of 1200 Microseconds in Any Interval 


1D CARUATEAS UPPEYaV OLTAGH* mats ae ein ee oon eae oe ioke 5000 max volts 
EXSTANTANHOUS PLATE VOLTAGE: ou..ppaes al. Aen roe ee 5750 max volts 
DC GRID-NO.2 (SCREEN-GRID) SUPPLY VOLTAGE’. ..........0c0ccceeee. 850 maz volts 
DC GRID-No.1 (CONTROL-GRID) SUPPLY VOLTAGE’. ..........0-0.0000. —225 max volts 
ENSTANTANEOUS|GRID-NO:l VOLTAGH Jyy. ncancoe oc eee —600 max volts 
PAKS POSUIVEN GRID-NO; 1 \ViOUPAGEH seek. > 4s vctyecce inten nee 250 max volts 
PHALSEEATH CURRENTS, deinstbobas als, alte ce fie bales ore puke oe EERE Smax amperes 
PHAMES GRID INO CURRENT ta.) accepts dectaraae eee Re te ene. ne 3.5 max amperes 
BRAK, GRID-INOs CURRENT <q. qotss oto tla dicitie, yauiel oe aca are oes AOE INE. 4 max amperes 
PEATE UNE UT aesepeteetse lticlys iit ae wit Ast ec cla oust ual oi eyeredeh Nat ernieuen siereietet Merete 85 max watts 
GRID-NO.2 ENPUT tanya, wan a csape) eke ol hereon Ga Biets ie arse caidas Bidnehe) cael sliod erates . 3 max watts 
GRIDEN OLUPENR UTE erat Bard te ecPacus satan atic ok as ea eae oe ee OSA 1 max watt 
PEACH ISS IP ALON =, o> Mier, iets see peony a ch a SNM. NS CPW ADS 1. Ne egahtl Adie stog 15 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............. aera sgtauehare 100 max volts 

Heater positive with respect to cathode...... ERT Oe A POnen 100 max volts 


“ Duty factor is defined as the “on’’ time in microseconds divided by 1200 microseconds. Pulse dura- 
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tion is defined as the time interval between the two points on the pulse at which the instantaneous value 
is 70 per cent of the peak value. The peak value is defined as the maximum value of a smooth curve 
through the average of the fluctuations over the top portion of the pulse. 

“For tube protection, it is essential that sufficient de resistance be used in the plate-supply circuit, 
the grid-No.2-supply circuit, and the grid-No.1-supply circuit so that the short-circuit current is limited 
to 0.5 ampere in each circuit. 

® For a duty factor between 0.0001 and 0.001, the rated peak plate current is 10 amperes maximum. For 
higher duty factors, the peak plate current must be reduced. The rated peak plate current for a duty 
factor of 1.0 is 0.8 ampere approx. 


BEAM POWER TUBE 


Small, thoriated-tungsten-fila- 

4.6 5 A ment type used as af power amplifier 

and modulator and asrf power amplifier 

and oscillator. May be used with full 

input up to 50 Me and with reduced 

input up to 250 Mc. Class C Telegraphy maximum CCS plate dissipation, 65 watts. 

Requires Septar seven-contact socket and may be mounted in vertical position only, 

base up or down. OUTLINE 23, Outlines Section. Plate shows an orange-red color 
when the tube is operated at maximum CCS ratings. 


EIGAMBENT WiOETAGH: (AC/DC) meester re een a ee 6.0 volts 
FILAMENT CURRENTS |J202., SOEs | dn re re ee ee 3.5 amperes 
TRANSCONDUCTANCEE |; 5) 5 Pelee LE ease ee 4000 pumhos 
MU-RACTOR, Grid No.2) to) Grid Nol ane pene yan eee in ae 5 
DiREcT INTERELECTRODE CAPACITANCES: 
Grid No. ito plateiaett. ostiac ster tes C oe eee ee 0.12 maz ppt 
Grid No.1 tolfilament.and gridiNio cee a eee ne 8 ppt 
Plate to, filament and gridsNo:2. ees ae on eee eee ry | wpe 


* Plate volts, 500; grid-No.2 volts, 250; plate milliamperes, 125. 


AF POWER AMPLIFIER AND MODULATOR—Class AB? 
Maximum CCS Ratings: 


DE: PLATE VOLTAGH A nc 6:2a. oe aOR Ca Be ee 3000 max volts 
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE. ..... 0s eeeeecececccccccecse 600 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT** .........000.-cccccccecccee. 150 maz ma 
MAXIMUM-SIGNAL DC GRID-NO.2 INPUT** 2.00.00... eee ces cee eee eee 10 maz watts 
PEATE DISSIPATION®® Sfei. obs She een ars a Dae one 65 max watts 


** Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 


DGC-PUATH, VOLTAGE J.) a darie sire ts eee merce ee ee 2500 max volts 
DC GRID-NoO.2 (SCREEN-GRID) VOLTAGE. ........cc0cccccceccccecccce 400 max volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE... 2.6.00 ec ccc cece cceeecccee —500 max volts 
DG PLATH CURRENT ac;0 4) dade iat TRU ie eRe ae UL. Ra ee ee Ee 120 max ma 
GRID-NO.2, INPUT iui boneters oe aises ce yaase ee es ee eee 10 maz watts 
GRID-NOASINPUT «sclera ntleve cede Sele wan tern EC oR ee en ee 5 max watts 
PLATH DISSIPATION Made tie caress mettre Te RO ae 45 maz watts 


Typical Operation: 


DEiPlate Voltages ircicecnue eels 600 1000 1500 2000 2500 . volts 
DC Grid-No.2 VoltageO.......... 250 250 250 250 250 volts 
DC Grid-No.1 Voltage® ........... —120 -125 -125 -130 -135 volts 
Peak AF Grid-No.2 VoltageO...... 250 250 250 250 250 volts 
Peak RF Grid-No.1 Voltage........ 215 220 220 225 215 volts 
DC; Plate‘Current..&. 2. oe oan at 120 120 120 120 110 ma 
DC Grid-No.2 Current (Approx.).... 40 40 40 40 25 ma 
DC Grid-No.1 Current (Approx.).... 15 16 16 16 12 ma 
Driving Power (Approx.).......... 3.2 3.5 3.5 3.6 2.6 watts 
Power Output ee. coe ee 45 90 140 195 230 watts 


© Obtained from unmodulated plate supply through a series resistor, by the use of an af reactor in the 
Positive grid-No.2 supply lead, or from a separate winding on the modulation transformer. With the 


series-resistor or reactor method, the af variations in grid-No.2 current resulting from variations in 
plate voltage as the plate is modulated automatically produce the grid-No.2 modulation voltage. 
© Obtained from grid-No.1 resistor or from suitable combination of grid-No.1 resistor and fixed supply. 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


CAVES MOMPAGI a che. 4 ce tats ta titint ey en a tn ee ae ot a 3000 max volts 
CSE RIDN Oca OLTAGH Se. tien Tae eer Thai ie am cen 400 max volts 
PO CIGREDAN OO OV OLTAGH ts lee, Teun mae eek we Ne ey Ween eerie MULE ~500 max volts 
DCPPEATH @URRENT Soi. iba ast eee ie. SEU EIS te EM BT ea lh ge bo 150 max ma 
CGREDSIN Os2 BEND UID Eatin Ya shal coer cy ee a RNS Se EE, 8 a: 10 max watts 
AG RDU NORUBEN PUL EM Ry er ee Cory ire. hore cn td VAR Maas tage «UPN Te cate ot gal 5 max watts 
ETA TRIBE ESSA TION; | ta e.0.. 7 cee ity poe 2 Otc NE te ae cares ea Se 65 max watts 
Typical Operation: 

wD CREVatenVioltaget) 5. siite cc. chen cca. 600 1000 1500 2000 3000 volts 
D@*Grid-No.2 Voltage. ......2.....:. 250 250 250 250 250 volts 
DC Grid-No.1 Voltage............... —75 —80 —85 -90 —100 volts 
Peak RF Grid-No.1 Voltage........... 170 175 180 190 170 volts 
IDGTPlatereurrenti noc. occ snes cone e 150 150 150 140 115 ma 
DC Grid-No.2 Current (Approx.)....... 40 40 40 40 22 ma 
DC Grid-No.1 Current [Approx.)....... 18 i 18 11 10 ma 
Driving Power (Approx.)...........+: 3.1 3.0 3.2 2.1 Lat watts 
ELOMEEROITEDILG tect een. c er wea tess, ks he 45 95 165 215 280 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 


AVERAGE CHARACTERISTICS AVERAGE CHARACTERISTICS 
TYPE 4-65A TYPE 4-65A 
Ee=6 VOLTS 350 Er=6 VOLTS 
GRID-N& 2 VOLTS=250 GRID-N2 2 VOLTS=250 
300 
n nn 
uw WwW 
fi ae 
z < 
Zi 73200 
= = 
- N 
z S 150 
ra a 
a ac 
© 9 100 
50 


fe) ° 200 400 600 
PLATE VOLTS PLATE VOLTS 


92CM-7163T 92CM-~7I6AT _ 
AVERAGE PLATE CHARACTERISTICS 


800 1000 


800 


TYPE 4-65A 
E¢ = 6 VOLTS 
GRID- N22 VOLTS = 250 


PLATE MILLIAMPERS 
a 
8 


1000 1200 1400 
92CM~ 7IS7T 


600 800 
PLATE VOLTS 
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BEAM POWER TUBE 


4-125A/ Forced-air-cooled, thoriated- 


tungsten-filament type used as af 

4D21 power amplifier and modulator and as 

rf power amplifier and oscillator. May 

be used with full input up to 120 Me 

and with reduced input up to 250 Me. Class C Telegraphy maximum CCS plate 
dissipation, 125 watts. 


FIEAMENT VOLTAGE: (AG/DC)!c nic oleic suet co ierele ionela ctsreuohorshevstedtiereiieue  oleltetetcisisua (ane 5.0 volts 
RILAMENT CURRENT R.. ci cateteits + ccteaeke io oist oimonemye exons ehakay cree tote leer onedsetetaanniale s 6.5 amperes 
"TRANSCONDUCTANCH® 5 c+. Ghee s os slime he Sie sere aera helmets eico item aero stele 2450 pmhos 
Mu-raAcTor, Grid iNo.2 toiGrid INOd ence tee rt si ees antes ie naielarelsie 5.9 
DrrEcT INTERELECTRODE CAPACITANCES: 
Grid-No.1 to plate (Base shell connected to ground)...............000e 0.05 pp 
Grid No.1 to filament, (grid No.2,,and base/shell o.22. «cncsci+ as stesn eo ebels 10.8 ppt 
Plate to filament, grid No.2, and base shell) 5.5 os sees ol eae re toot Bini ppt 


* Plate volts, 2500; grid-No.2 volts, 400; plate milliamperes, 50. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum CCS Ratings: 


DG: PEATH: VOLTAGE Witehs iratsalaiecals mueielale iat ats wm Dies acs [oledetavaterelc upetotars ole crekenee ae 3000 max volts 
DC GRID2N 0:2, (SGREEN-GRID): VOLTAGE) 7. cieyen ols > scien eiesvictelels o¢ «) oe ansyaiel able 400 max volts 
MAXIMUM-SIGNAT DG PEATE CURRENT © sericte « visisioleis cic a oe cleats cieiaiarel ice: 225 max ma 
GRID-NO.2 INPUT acto teraesiee ice raia atc aie, oe 10: iauasialio elleuste ue vefere deyia vellete eve teheperione 20 max watts 
PEATE DISSIPATION cz oseiclosevaraievareuoiete four teke eiete eis fel ctal lela etaxehonabetohodeteneiaten terenclala 125 max watts 


Typical Operation (Values are for 2 tubes): . 
DCePlatesVoltage ss. iatascias ehatonseels hts loratowliote rayats enskoleue 1500 2000 2500 volts 


DC Grid=No:2’ Voltage ii. <8. - sedi ba bane Lksterstetitss evens siete 350 350 350 volts 
DC Grid-No.1 (Control-Grid) Voltage. ..............005. -4l1 -45 —43 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage................ 282 210 178 : volts 
Zero-signal DC Plate: Current. .- ane een epee 87 72 93 ma 
Maximum-Signal DC Plate Current..............-..000. 400 300 260 ma 
Zero-signal DC-Grid-No:2 Current. jniscamcbic cs ars lets 0 0 0 ma 
Maximum-Signal DC Grid-No.2 Current................. 34 5 6 ma 
Effective Load Resistance (Plate to plate)................ 7200 13600 22200 ohms 
Maximum-Signal Average Driving Power (Approx.)....... 2.5 1.4 1 watts 
Maximum-Signal Peak Driving Power (Approx.).......... 5.2 3.1 2.4 watts 
Total: Harmonics istortioncew scene ie cin ieee tet ieieteiens 2.5 1 2.2 per cent 
Maximum-Signal Power Output (Approx.)............... 350 350 400 watts 


Maximum Circuit Values: 
Grid-Nos1eGircuit Resistance ce. ace ciarate tet oa. ake aleve ei oo aliols. ic ous cree eekatale tetera atevoRchiets 0.25 max megohm 


® Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 


DG! PLATE! VOLTAGE 29. ps ketene stone tie Eat ate et erunie cae suena eis. nis © beter serene fepetens 2500 maz volts 
DC-GRIDINO.2) VOLTAGE <0 faielcis eho mostra hrokeiste ai elelelheisie piele tSwincete okays aoe teeter 400 max volts 
DCGoGRIDINOL VOLTAGE 8 5, jit lene tetsrace cos cava.ue aiia.6) «oe. 0 safes fea va cake inis.a ettteene ate eae —500 max volts 
DC! PLATS CURRENT sis, «: ciesetals.cls te favoccrow buster thane 4 eeteaemecheabecereltierareyeieceione ct mnase 200 max ma 
GRID=N 0.2 TNPUT aia as duc a: wale ia hs teem gdrobe eas rolcuahs Pele ee corstoindon Popetere NS Neus ne temPISEES 20 max watts 
GRID-NO.2 INPUT nisl 2 Perens ited Ea coat dw WO Ooo aN ATO feo Bre do ap STS ei 5 max watts 
PLAT DIBSIPA TION, «sea iel's lahore firs 5: 0le bas: ele stevens a sevens siete neler ae wuasuata aaa olonst shove 85 max watts 


Typical Operation: 


DG: PlateiVoltagels st icaaerarte oak ele etc wentotee oicbl ot siemens 2000 2500 volts 
DG 'Grid-No.2" Voltage Ore, mercbieisis. roa eit am ler ies outs Boras aiapiehs 350 350 volts 
DGitGrid-Neod Volt are. Cccn ten sesec cscs tale cuit eee niterele oe heen sare rare —220 —210 volts 
Peak AF’ Grid-No.2 Voltag en 2.25 botesn 5 sucr erences Sr eee empowers torevenehs 210 210 volts 
Peak RE) Garid-No.1LiVioltage (A DDEOX.) iia. suct tec ateie coetouslarere eiclenistetelels 375 360° volts 
DC Plate Currention seas eerie Ratna ewer ee RE ee 150 152 ma 
DC! Grid-Noi2 Current eee re Tere ce ee eee cera tictele 33 30 ma 
DC Grid-No.L Current 2 000s. ce eeess a Seer ahee "oer Moe teteuale excite Faverakare 10 9 ma 
Driving: Power CApprax.) (Aes sss besle sertlee crete ota eloe eine erat sie : 3.8 3.3 watts 
Power Output: (A PDIOXs) crac ceccnctleies sure cin Frat utero a eeanee lots oietete 3 225 300 watts 
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_ © Obtained preferably from separate source modulated along with plate supply, or from the modulated 
plate supply through a series resistor. 

¢& Obtained preferably from grid-No.1 resistor or from a combination of grid-No.1 resistor with either 
fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


CME LATOR OLA GE tet ost tacSte Bee aitts cre sAiolos Ries etek em OL en 3000 maz volts 
CMGI IN O.28V OLTAGHY set chscisuiay Likert ae ee 400 max volts 
iD) CAGRIDIN OVW OL TAGE G0 otavrgcitic.n trove tek eee eee neo adn Fe —500 max volts 
1) CAVATIV CURR EIN Whe ap hee ke ot Sab ate ere Sake oes es eo ie fd 225 max ma 
SCRIBD SN OL ARUN DUI wept at. Paletortitel veivornciee te lob oiesile wh alee. oe as 20 max watts 
GEE N OMSEN DU Terre ore eye fe «eit oe ois olen ocssaldis dee donc ean ee 5 max watts 
EDAUE DISSIPATION ever sichdis, 3c c/eladaisie vias eb ae cok s bios 00 shatene Wants ere dietoitel seats 125 maz watts 


Typical Operation: 


DCRR atosViolt ag Giweisisos« cbeisreaeis.e0.5 510.0 Uaceces sisloustersretals tina 6 2000 2500 3000 volts 
DCsGrid=No.2 Voltage... 520i s ce neees SP: AO 350 350 350 volts 
ID CRGTIASNOsIEVOl tages aeicls sh c.ccla tosis sou Biel ooiowen cote Boke -100 —150 —150 volts 
Peak RF Grid-No.1 Voltage (Approx.)..........-..e0000- 230 320 280 volts 
DW CebiaterCurrentane ts eee re Mae coe oe en 200 200 167 ma 
DEIGrd-NotetGarrent sect. of on mitaneccicceinaccne hee de keen 50 40 80 ma 
DERG rida Nia aC arent sovcs.puile leudlctsysusve s/ sie wictolbteie ocahe meen 12 12 9 ma 
Drivinese owers CAPPrOx:) ccc sate. cte sic deto sae Coe Lin occeone 2.8 3.8 2.5 watts 
Bower Outpuen CA DDYOX:)! accsorvcteun,ave Mel sisisietore Ooo te eek 275 375 375 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 


OPERATING CONSIDERATIONS 


Type 4-125A requires Special Metal-Shell Giant five-contact socket such as 
E. F. Johnson Co. socket No. 122-275, or equivalent, and may be mounted in 
vertical position only, base up or down. 
OUTLINE 380, Outlines Section. 

TYPICAL CHARACTERISTICS For operation at 150 Me, plate volt- 
Bare i254 74021) eae e age should be reduced to 80 per cent of 
Bie OE NTL VOLTSZEC, maximum rating; at 200 Me, to 64 per 
RS Sig alata cent; at 250 Me, to 56 per cent. Plate 
shows an orange-red color when the tube 

is operated at maximum CCS ratings. 
Adequate cooling must be provided 
for the seals and envelope of the 4-125A. 
In CCS applications, the temperature of 
the plate seal, as measured on the top of 
the plate cap, should not exceed 170°C. 
Use of a heat-radiating connector such as 
Eimac HR-6, or equivalent, on the plate 
cap is required when the ambient temper- 
heal =o ature exceeds 30°C. At frequencies above 
30 Me, special attention should be given 
to adequate cooling of the bulb and plate 
seal. A small fan directed toward the up- 
per part of the bulb will generally provide 

sufficient cooling. 


GRID-N2 1 MILLIAMPERES (1¢,) 
G 
° 

GRID-N@ 2 MILLIAMPERES (Ico) 


500 {000 
PLATE VOLTS 
92CM-~7680T} 
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AVERAGE PLATE CHARACTERISTICS 


TYPE 4-125A/4D2I 
E¢=5 VOLTS 
GRID-N22 VOLTS = 350 
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PLATE VOLTS 


BEAM POWER TUBE 


4.2 50 A / Forced-air-cooled thoriated-tung- 


sten-filament type used as af power 

5D22 amplifier and modulator and as rf 

power amplifier and oscillator. May be 

used with full input up to 110 Mc and 

with reduced input up to 150 Mc. Class C Telegraphy maximum CCS plate dissi- 
pation, 250 watts. 


FALAMENT VOLTAGE (AC/DC) ses... Speke erro ere ees le cadens celeste oo NERS ee iene 5. volts 
PILAMENT. CURRENT Mi Wits kata stoners cake tte Dee can eae eae cio teen eho erte Te ecvave onamtane 14.5 amperes 
TRANSCONDUGTANGCE th thi foe tren ete Se Rae, cee i ais Peasy dba bee ees 4000 pumhos 
MUSE ACTOR; Grid No.2)t0 1GTid (NOs ounce tenia ceteris aeriom peiciern cheaters 5.1 
DrirREcT INTERELECTRODE CAPACITANCES: 

Grid No.1 to plate (Base shell connected to ground).................006 0.14 max ppt 

Grid No.1 to filament, grid No.2, and base shell..................00005 12.7 pg 

Plate to. filament,‘grid (No.2, and base shell. 5. . no eee ae hoe see 4.5 ppt 
* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 100. 

AF POWER AMPLIFIER AND MODULATOR—Class ABy 

Maximum Ratings: 
DC PLATE VOUTAGBEIERS A scn 2.) terem eh te oii ayn eine en hore is, cave Gee rar ofthe, et enero eae 4000 max volts 
DC GrRip-No.2'\(SCRHEN-GRID) VOLTAGE. 3.0.05, 05.0. - ces crt csceruvescsces 600 max volts 
MAXIMUM-SIGNAL, DC PLATE CORRENT Sir. 3. -.s chin ote Hele eee eta ne 350 max ma 
GRID-N O22 INPUT OT Ue AeA ees tare eet ne an oer ae ee Pe 35 max watts, 
GRD-No.l (CONTROE-GRID) (INPUT ORE ee Cee boas cgi cite are ne 10 max watts. 
PLATE DISSIPATION ©: & \ 7: ccm Recon euteua te eas oa eae ave ek Mer ne ont Geer ceaeme 250 max watts 
Typical Operation (Values are for 2 tubes): 
DG, Plate Violtsige's edo} alannah ttre hehe Gate ea Meiebaiaeee ae 1500 2000 2500 3000 volts 
DC Grid-No:2n Voltage. cotati eats pie 600 600 600 600 volts. 
DE) Grid-No:l) Voltage® nie seins <' tte. seiner. Wetter —95 -104 -110 -116 volts. 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. ......... 128 176 180 186 volts 
Zero-Signal DC Plate Current... 2... 6s.0+seaues 120 110 120 120 ma 
Maximum-Signal DC Plate Current. .............. 400 405 430 417 ma 
Zero-Signal DC Grid-No.2 Current...............5 —0.4 -0.3 —0.3 -—0.2 ma 
Maximum-Signal DC Grid-No.2 Current..,........ 23 22 13 10.5 ma. 
Effective Load Resistance (Plate to plate) ......... 6250 9170 11400 15000 ohms. 
Maximum-Signal Driving Power................4. 0 0 0 0 watts 
‘otal’ Tarmonie Distortion «roams eiteen 4 2.5 2 2.5 per cent 
Maximum-Signal Power Output (Approx.).......... 310 460 625 750 watts, 


© Averaged over any audio-frequency cycle of sine-wave form. 
“ Obtained from a source having good regulation. 
® Total effective grid-No.1-circuit resistance should not exceed 0.25 megohm. 
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AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum Ratings: 


PDE EA TRILVLOLUA CHIN imsrel” statins hice eg ciel teks co irate. Hee oe ke ea 4000 max volts 
ORG HED NOABVOUTA GE foc ati. ache slo suhakds atte Se Sn ok tte RS 600 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®,............0ccceececescuccecacs 350 max ma 
GED NO ig LNB UT Caetten Eirrd cera hi. eee ee eat Res Teo MRP eae Wat 385 max watts 
GRIDANOMSLNE DT Siren cman nee cis iy eae), nemate Mii en Se ala a aL llengy, Meo 10 max watts 
EVADE EIN IGEDA TION Scapa ie aren eek oer heistocely od ace ee a MRLs e ets ee 250 max watts 
Typical Operation (Values are for 2 tubes): 

DD GEPIZEORVOMLAGE Ne ocinacs On eee ee 1500 2000 2500 3000 volts 
ORG rtd-NO- cn ViOltage* 15» wasicichs cols wants anlesren cre 300 300 300 300 volts 
IC Grid=Now Voltage 62 ib. anc caccshols ck bee. —48 —48 -51 -53 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage.......... 192 198 200 198 volts 
Zero-Signal DC Plate Current... .. <. d26..e cscs 100 120 120 125 ma 
Maximum-Signal DC Plate Current .............. 485 510 500 473 ma 
Zero-Signal DC Grid-No.2 Current................ 0 0 0 0 ma 
Maximum—Signal DC Grid-No.2 Current......... : 34 26 23 33 ma 
Effective Load Resistance (Plate to plate)......... 5400 8000 10900 16000 ohms 
Maximum-Signal Average Driving Power (Approx.). 201 2.3 2.2 1.9 watts 
Maximum-Signal Peak Driving Power (Approx.).... 4.7 5.6 4.8 4.6 watts 
otal: Harmonic Distortion. «0... .0<<e0es veces: 3 4 4 4.5 per cent 
Maximum-Signal Power Output (Approx.) ......... 428 650 840 1040 watts 


© Averaged over any audio-frequency cycle of sine-wave form. 
“ Obtained from a source having good regulation. 
o& Obtained from fixed supply having de resistance not exceeding 250 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 


Ge PAT Ha VOH TAGE .< js Mita ode Ohi hae eats ele kee ee eine 3200 max volts 
1 GCRERID-NO.2) VOLTA GH datanie enra), fon Sate Sees Spel) ar Pa Lo wie En SS 600 maz volts 
UCL ERIDNOs le VOU PAGE = cnr my rks cs at cole Ut wretalee oon otter ean aiid. -500 max volts 
DORE WATE CURRENT aerials ils s aie rc cette cede e oh te Tadauhmles 275 max ma 
CEPIOR EIN OCEAN DST SLE ro Seaton fo Ce RCS Se arg aero Pa Rae a 35 max watts 
CREDA INCLU BUNE UT re Wee hetie e ak © ike crea ae 5, tn ME Ceneln ae Fe 103 max watts 
EAA MDD ISS EPA DLON see tiels cc Riets cL sic a aereterel aoe abe hace eee tale omelis viele 165 max watts 
Typical Operation: 

DOR ALEMVIORLAD Ont. coystalh oie /eleierelete seer, ecachiaar ote ate Se. « Wate holes nelle bee 2500 3000 volts 
Pee INONA EV OLLALE Oli rey, vatero mteacc coda tear cab ar eee ales ae 400 400 volts 
CRG MOI One VOLLASE O. cea uisticc as bee eae ae REE Re eee o. -200 -810 volts 
Pon keadeGrideiN|O.2) V OLCAGE). < aly store creuct vereves = cecione ovanepaiss sbecaue avd eaveee 350 350 volts 
Pealwne Grid-No.1 Voltage (Approx.) oc... 6.0.4 <.6sre sic tiephicns aisvere sarees 255 865 volts 
TRO mE eR ONLON tink cis: aavieia arsenic 2s oases toes sate ceo ee, ohceslameeaestaceeak boleh 200 225 ma 
NORGE IN Gocn COURT ON Gigs cdi aehoner ata ole, coe clear wre wile ne a A 30 30 ma 
On Gri Naiae@urrent (A Pproks) ia cue cans os kill ot Lia tenes Lae 9 ) ma 
Drive eOwen CADPLOX.)is als ora ty anctedekevots scdreniuech dich oncsn Riohe sa Matos A ctenars YAP 3.2 watts 
BOWerA GHC ilGn CA DDLOXs 4 ty 40s afeet arenas. ¢ eh sista Petere maw eo es Cope ele 375 510 watts 


© Obtained preferably from separate source modulated along with plate supply, or from the modulated 
plate supply through a series resistor. 

& Obtained preferably from grid-No.1 resistor or from a combination of grid-No.1 resistor with either 
fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DCSE rs Mas VOUTAGE sh. ~ on rolstena thes, cuareterere-c etate tale. shavai che: eroetrsWesaisioraneiaatepasely. eucherele 4000 max volts 
PNG Gare NOLL V OL VACHE. Nee) oe ee uies cba ahaleicla) See ee a eereeaton ead tal awe nts eserreh aren bah’ 600 max volts 
ORCS ED A NOTEMV OL TAGE. voretrcaitts celfusapacs: »,slocn sichancree Gos Sie euunetre 6, al ineione asl Blsatna lord -—500 maz volts 
IE) CPA AE EO TERIEEIN Dcin Ne oo. catia raitey or ef eie ani vfa) #° coaie: SAT SINGS Ming Ok oreste meer a viene eboietenesmres 350 max ma 
CORMAN: AEUINE URL sete ee sissaph ish apettayiot as.e) eibusssle chao i a8) bls toe ReMeerete eas w aaeT ud ald wil he 385 max watts 
MCC EBED DIN Cs 0 UNEELS Goomeme Resear tolisires eri syst si dhe wr sj0) crasseiN: Grewia: wrap oe Rerclene arenes: eos etevalars satveceies 10 max watts 
ESE LSS TE ALTON ope tetetoteeitonayet fc \e,.8 beis\'dya)0; sta, oa cain, susiay Webesa cia vig ave ee) claw uals) sac ae 250 max watts 
Typical Operation: 

PGEPIALOMVIDICAL EL So a.n Sx. crkale sae S Se eae oad eae F 2500 3000 4000 volts 
WG) GrIG=INiGs ZuVOlA SE's a hes eh oh aveh enol chevetalapcheral hh eda Rela oe 500 500 500 volts 
GG TIG—NO svi OlCA GES 9:5 araitedeher hava olen del otal ol ene) & aye) anctavelsbatelete -150 -180 —225 volts 
Peak RF Grid-No.1 Voltage (Approx.)........0. 00 eee eves 220 265 303 volts 
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DG: Plate Currents crete serene o> laicte otelov stele pete) Arai eel torent 300 345 312 ma 
DC, Grid-No.2: Current. .c.ceoreisteie ciao misictsns mreleioloneteistane sts 60 60 45 ma 
DC Grid-No.1, Current, CApproxs) 2m. - si ois ss aieioie ie rere 9 10 9 ma 
Driving Power Approx.) Ohi oie eekes os bee ere alee 2.6 2.5 watts 
Power OutputsCA pproxs ceraeecceet te cence net eter erent 575 800 1000 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 

4 Increased driving power is required at frequencies above 40 Mc, 


OPERATING CONSIDERATIONS 


Type 4-250A requires Special Metal-Shell Giant five-contact socket and may 
be mounted in vertical position only, base up or down. OUTLINE 387, Outlines Section. 

For operation at 125 Me, plate voltage should be reduced to 85 per cent of 
maximum rating; at 150 Mc, to 74 per cent. Plate shows an orange-red color when 
the tube is operated at maximum CCS ratings. 

Cooling requirements for seals and envelope are the same as those for the 
4-125A/4D21. 


BEAM POWER TUBE 


Forced-air-cooled thoriated-tungsten-fila- 
ment type used as af power amplifier and modu- 
lator and as rf power amplifier and oscillator at 

4-] OOOA frequencies up to 110 Me. OUTLINE 58, Outlines 

Section. Filament volts (ac/dc), 7.5; amperes, 

21. Direct interelectrode capacitances: grid 

No.1 to plate (with base shell connected to 

ground), 0.24 uyf; grid No.1 to filament, grid 

No.2, and base shell, 27.2 uf; plate to filament, 

grid-No.2, and base shell, 7.6 wuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCIL- 

LATOR (up to 110 Me): de plate volts, 6000 max; de grid-No.2 (screen-grid) volts, 1000 maz; de grid- 

No.1 (control-grid) volts, -500 max; de plate milliamperes, 700 max; grid-No.2 input, 75 maz watts; 

grid-No.1 input, 25 max watts plate dissipation, 1000 max watts. Characteristics as CLASS Ai AMPLI- 

FIER; plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 300; transconductance, 10,000 

yumhos; mu-factor, grid No.2 to grid No.1, 7. Plate shows an orange-red color when tube is operated at 
maximum CCS ratings. The 4-1000A is used principally for renewal purposes. 


=) 
POWER TRIODE 
Forced-air-cooled heater-cathode GC 
4C33 type used as Class C plate-pulsed os- 
cillator. May be used with full input 
up to 625 Me. Class C maximum CCS eA 


plate dissipation, 250 watts. Requires 
special mounting designed for use in circuits of the coaxial-cavity type and may be 
mounted in vertical position only, base up or down. OUTLINE 74, Outlines Section, 
except that grid-flange thickness is 0.040 + 0.005 inch and outside diameter of air- 
cooled radiator is 2 + 0.005 inch. 


ELBATER VOLTAGE (AC/DC) 2. te aisles le tie ic oa bese s Bepeneie ore Iedalc eta aie Oto yee eens 5.0 volts 
HIBATER CURRENT io o\0:a:0 s,6,netlale ew ottele Caerarene @ 6's Siete fons or Teen SE vee he Jl amperes 
HBATER STARTING ‘CURRENT. plese musk ees oe oeilele esieisteeien etches eine onions 16 max amperes 
AMPLIFICATION: EACTOR® ct rc ce sista cine oieie ts ohaiienas ven se heme since iocsie tale cis ouahenaveneietere 25 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid PO"PLAtE Lo oi cols e wea tolre owe ig ee era hatet ala eta Take atone ea Tel eee 13 put 
Grid toeathode and) heater Geen bkinctsce ooo ee Bun ae 34 put 
Plate to‘eathode anduheaterk, sis cdae -lcts aioieialsatetels ole teteke tote detere nee eranena ite EN 0.7 pul 


° Heater voltage must be applied for a minimum time of 2 minutes before application of plate voltage. 


PLATE-PULSED OSCILLATOR—Class C 
Maximum CCS Ratings: 


PEAK: PLATH-PULSHISUPPEY: VOLTAGE) eke ieee ee eerie eine oie ee 13000 max volts 
PRAK ‘(GRID V.OUTAGH : 2 4harsias os 6 athienne Pbierect sta lere eysietheb is Siete ecehee asics eeu ete —2000 maz volts 
PHAK PLATH CURRENT #ROM PULSH|SUPPLY® occ omic siccs ciel eais ce ete wee sane 30 max amperes 
PHAK RECTIFIBD{GRID' CURRENTs iy, cin ce eee iec reece one cette 4 max amperes 


DD COPBATH CORREN BE irretat it. ch canna oieidee a ateld ohne Su ee hs Wee ee ok os Gate 30 max ma 

ID GEGRIDICURRENG Ure ht a outline cio We eye colores ck APO tse A on se es 4 max ma 

REARIEPATRUENDU Ts fatctte mic ac aa nie mesa, Gtk a teeta es anes pk ne ob 390000 max watis 

MATH OISSIPATION conc cette ere ne knee oe eee tees CHEER ae 250 max watts 

YEUUSEO, 1 LADINCEU US Bacio ex Ee Ce aE ROME AN ane Re ee en ne 5 max usec 
BEAM POWER TUBE 4D21 


See type 4-125A/4D21. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 4E2 7 / 


used as af power amplifier and modu- 
lator and as rf power amplifier and 8001 
oscillator. May be used with full in- 

put up to 75 Mc. For operation at 120 

Me, plate voltage and plate input should be reduced to 75 per cent of maximum 
ratings; at 150 Mc, to 50 per cent. Class C Telegraphy maximum CCS plate dissipa- 
tion, 75 watts. Requires Giant seven-contact socket and may be mounted in vertical 
position only, base up or down. OUTLINE 34, Outlines Section. Plate shows an or- 
ange-red color when the tube is operated at maximum CCS ratings. 


BAGAMEN ER OL EAGE (CAC) DO)i a yarcatcta ls sierlare tie we ere mone itor aeee ais emeile etre os 5.0 volts 
GAM EINCA CG IER EINT cris cin a ntal f =: Satchels abe aDe. Cene b enna a acta I a stomte ete wa 7.5 amperes 
TRANSCONDUCTANCE (For plate current of 75 milliamperes)................. 2800 pumhos 
DiREcT INTERELECTRODE CAPACITANCES: 
Grid to plate (Base shell connected to ground)............. 00.0 cece eeee 0.06 put 
Grid No.1 to filament, grid No.3, grid No.2, internal shield, and base shell... 12, ppt 
Plate to filament, grid No.3, grid No.2, internal shield, and base shell... .. 6.5 pt 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER— Class C FM Telephony 
Maximum CCS Ratings: 


OBEN TH EV OLUAGE Sin 6 aaa teeta dicts e-e ee ened 8 os 4 an valee oer aS uae 4000 max volts 
PCIGEIDSINO: 2) (SCREDN-GRID) VOLTAGE g ices ac oreo aris uescneeue Balhae Danirs Boe 750 max volts 
DCG RID-IN Ons (CONTROL-GRID) (VOLTAGH. (aes fin as chee Was coc oe sane ens —500 max volts 
LED E. LEAD ANGE) (Cas 2 DIR ees Se SRR Gs lain oe Gm RR Sear On 150 max ma 
ICA RIDIN Ove CURRENTS ac tints lati Meas Em hile oot hs Deas nok aoe ake SS ee 30 max ma 
CTE RIDaINOr a CURRENT 5 cits cievaicte die ote a chivert ane dnucte sicic toc avert re vate, 6 25 max ma 
J ET ATHO) ISSA iT en Oity cart oe ROPER RAPED ITEC Perk eRe ee ON Te a ee 300 maz watts 
(QRTER REINO) 7) NEL NG ck Bes, G outs tn> CGR PY Elche ROP RC rer NE 25 max watts 
EASA TIM DEST IDA TION ae eae Ralictaieretacielenl ar canis ols, oevecelouts ake Setesein , eae bel occa 75 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type A E 7) 7 A / 


used as af power amplifier and modu- 

lator and as rf power amplifier and ta 

oscillator. May be used at full input 3 125B 
up to 75 Me. Class C Telegraphy max- 

imum CCS plate dissipation, 125 watts. Requires Giant seven-contact socket such 
as E. F. Johnson Co. socket No. 122-237, or equivalent, and may be mounted in 
vertical position only, base up or down. OUTLINE 35, Outlines Section. Plate shows a 
cherry-red color when the tube is operated at maximum CCS ratings. 


PAUAMENT VORTAC (CNEVDO)ie, se ithe. diaudlals take b% cach Acie nes os elas ee eee 5.0 volts. 
ET ANCHIN TGC WR BING 04 icienct ie tairais csv tines aha EBC oksnsaebabons Eom ited Sylmsiee: cen tb oectoradl geal 7.5 amperes 
HE AINSCONDUCTANOE I scarey Wits nod Atha Mls. slayer vd laver Meatncely. Slap Glove araiein wake Share é 2150 pvmhos 
NIGER ACTOR WGTiduN Oo. 2 Go7Grid \NOsd hee oleate a kurt Sele tetera e cess tele 5 


* Plate volts, 2500; grid-No.2 volts, 500; grid-No.3 volts, 0; plate milliamperes, 50. 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DG: PLATE, VOLTAGH A. eric 2s o:-0 Sek Se Oe ha BO ere ae 4000 max volts 
DC: GRID-N0.2')(SCREEN=GRID) VOL TAG Hs, eee eee ecko 750 max volts 
DCL GRID-NOAR(CONTROL-GRID) LV OL TAGE ---ee it Pee nn eenerae nen ene —500 max volts 
DC; PLATE: GORRENT y) eho hers oi shene Oe Or oe en ee 200 max ma 
GRID-NO:3)(SUPPRESSOR-GRID);LNPUT) a) eee eee anon ee 20 max watts 
GGRID=NG:2 INPUT ¢ot iss cos aie SR See A ERIS es ee ee 20 max watts 
GRID-NO.1 INPUT «oon. Secs ee oe ee ee ee eee ese, Soe 5 max watts 
PLATE) DISSIPATION Sv ic cih oa Mee Te eR ca ETE ce ene er er tee Te Sioa eee 125 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 


RADIATOR 
p 


BEAM POWER TUBE 


4X] 50A Forced-air-cooled heater-cathode 
AX] 50D types having integral plate radiators 
used as af power amplifiers and modu- 
lators and as rf power amplifiers and 


oscillators. May be used with full 
input up to 500 Mc. Class C Telegraphy maximum CCS plate dissipation, 150 watts. 


4X150A 4X150D 
HEATER VOLTAGE (AC/DC)......... tae AT eS pet en th 6.0 + 10% 26.5 + 10% volts 
HwATER CURRENT <\. (50.0 same erenie tien ee ee 2.6 0.58 amperes 
HATING Tite (Minimum) yc oye ner Cee eer ee eee 30 seconds 
MU-FACTOR, GridJNo:z GO Gild UN Ont hearer ere ee ee ane eo nea 5 
DiR£EcT INTERELECTRODE CAPACITANCES: : 
Grid: No.1 to platens... Toi. Pee beta ne eens one ceatehs ce tol mee ace 0.06 max up 
Grid No.1 to cathode, grid No.2, and heater.................-.2005 15.7 put 
Plate toveathode, grid No.2; and heater..m unis cider leis -aaeioninte 4.3 pp 


** Grid-No.2 volts, 300; grid-No.2 milliamperes, 50. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum CCS Ratings: 


DEUPUATH FY OLPA GE hoa cuctattal cic heck ar eae eal aE ea et 1250 max volts 
DC GRID-NO-2 (SCREEN-GRID) VOLTAGE 4 > Gere eee ee ee eee 400 max volts 
MAXIMUM-SIGNAL DC XPLATE) CURRDNT¢: Aaah. Jee hae ae ee eee 250 max ma 
GRID-NO.2 INPUT@...........08 at Pralis, dat arte Seat ote tc. ghee a acetate RRO R EAR nee ne ate 12 max watts 
GRID-NO:1_(CONTROE-GRID)SENPUPA.. aueen en sieric eho i eerste tree ee 2 max watts 
PLATE: DISsIPATIONG2 4,0's Sate cio bioeten eO Te eee Te eee ee 150 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.................-0-0-2eeeee 150 max volts 

Heater positive with respect to cathode, ........-..:00ceceeceeersees 150 max volts 


Typical Operation (Values are for 2 tubes): 


DC PlatesVoltagecs <3, <i. Steieahinacionmiaimiers erie < 600 800 1000 1250 volts 
DEGrid-No 2NVoltaceweieuee eee een 300 300 300 300 volts 
DC Grid-No-1. Voltagehaacnk sk cotton ean ae —41 —43 —43 —44 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ......... 94 96 98 100 volts 
Zero-Signal) DC, PlateiCurrent:;. sa « <i na asterles cee 185 160 165 180 ma 
Maximum-Signal DC Plate Current............... 485 490 495 4T5 ma 
Zero-Signal DC Grid-No.2 Current................ 0 0 0 0 ma 
Maximum-Signal DC Grid-No.2 Current........... 80 15 70 65 ma 
Effective Load Resistance (Plate to plate).......... 2600 3500 4600 5600 ohms 
Maximum-Signal Driving Power (Approx.)......... 0.15 0.15 0.15 0.15 watt 
Maximum-Signal Power Output (Approx.)......... 170 240 315 425 watts 


4 Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 
DC) PLATH V OLTAGH 31 cole ieue wigs <fat -poictisstak pit cise oth rere oe ec cae eee ie 1000 max volts 


RCA Transmitting Tubes 


DGIGRID=N O:2E VOUT AGH. crores Bates ean ees i a ae ee See es ; 300 max volts 
DI GOLERIDAN Orie VOLUAGH oe vinetene w cizic ioe cee oo oe Seon ohare te Moanin iso etc —250 max volts 
PRO TEINA THRGURIUTIN TO true oy tae clehais Fun ol ra Riee o Souat oede ORE Ne dees 200 max ma 
GRID= NOECHUNEU Limene aieraa sich retort rol oietotrees Oe olkee eos ee are Mek atone 12 max watts 
SC ATEESINI DS. LENTEUA ig Sea eo OMe CRE LCR ER CEs PE Lg 2 max watts 
ECARD ICSE ATL ONE Pci tare tai itis cate ts. hays.qttin Melnik eae 100 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. .............ccccececcecees 150 max volts 

Heater positive with respact to cathode. ...........c. cece cee cceecees 150 max volts 


Typical Operation at 165 Mc: 


PROP COMVOLCA LE nth art ors «,sils(s hone ot siptamieeiafor ars wea saithe ove 400 600 800 1000 volts 
DC Grid-No. 2 Voltage 

(Modulated approximately 55 per cent)©............ 250 250 250 250 volts 
PGmeria=NGwteVoltaves. .1ts: ols coltie seas ok Sete aeake -—90 —-95 -100 —105 volts 
Peak AF Grid-No.2 Voltage (For 100-per-cent modulation). 140 150 160 170 volts 
Peake WaGrid=NiOLlOVOlGAe . we eno, 6 ped eee ae aoe baie Shek 110 120 120 125 volts 
WHO BE TACCEOILILEN Cites xis) 8s scrste tevin rl Gtuleiaeee 200 200 200 200 ma 
GiarndeNiov2i@urrent,: 5 suc caaeide evo ee ett we Olkts te 40 35 25 20 ma 
D@iGrid-Nosl Current (Approx®)yeroscc. ccs clcis cried oe eae tf 8 10 15 ma 
Drives Ower: GA DDTOX.) apwcitoes as sk ctPihacwress oles amare i 1 15 2 watts 
POWErBOUCDILLE A DDIOMa ane «7 sicpevacabisaute es Sesun occ oe 6 55 80 100 140 watts 


Maximum Circuit Values: 
GridaNosl-Cirenivetesistance 1 ents cade: oc iy ete tk ab ckeee 25000 max ohms 


© DC grid-No.2 voltage must be modulated approximately 55 per cent in phase with the plate modu- 
lation in order to obtain 100-per-cent modulation of the 4X150A or 4X150D. The use of a series grid- 
No.2 resistor or reactor may not give satisfactory performance and is therefore not recommended. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


DCm ECA PIMOMA GU ty LE avarice Anl stele) sions re eigicie siaiers ie ecto’ Hooke coe een Cakes 1250 max volts 
IDG, CPDL Oren RO SRC OTe cares rae ey oer ect Ce ee Ee nt eae a 300 max volts 
CAG RID N Onin y OHUAGH sey an neik, hoee, Tate ante «he Gy Te pends —250 max volts 
HOC MEM TAsL EMO UEIRTON DEE IRL Want gts hacer etl chema nailearkriclocinte soe Men a tn, 250 max ma 
RID NG ARENA cee bec eter cated he peste rN EG Abd Sivas ecepae’ 12 max watts 
GRID INO Me UNS UE spetian 1 -ctansser avers et sterssar stele a ooaaistmsearon a seed «Shayne avonieLs # ucts 2 max watts 
eM Re BETES ES AGEL ON Boe, fat ctrays Ses. re as ste sn chak eave cava et oe epane ah AR ee odin ts 150 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... 0.2.2 .cwcccececececcucces 150 max volts 

Heater positive with respect to cathode. ............00.ceeceeecaeees 150 max volts 


Typical Operation at 165 Me: 


UPGRASCE VINER FC yr oss eiatitiac ignzetias sate wits so’ eRe te 600 750 1000 1250 volts 
UD CAGMG-INIOMMOLLA RE) A. hee) chee cys don pu leiebe oe Agee eros 250 250 250 250 volts 
IDOE Pde Gale ViOlGATO eA ci a sieeyciohn nave ete s. ce ely —75 —80 -80 —90 volts 
Peak RE Grid-Nio.l Voltages. .\5 v..\ec ctr ale cl oleae 91 96 95 106 volts 
PAOPE Ate GUT eM ena ris Subs chine fo ee Creat seme ote tlle 200 200 200 200 ma 
DCaAGra-NoO.ZORrrent. 2.5 5s seen ek eeu kei 37 37 31 20 ma 
DC Grid-No.1 Current (Approx.)............0 0008 1a 11 10 11 ma 
Drivin gPower (A pprox.) 1): Wwe ek ee lies awe ecatcherens at i Wa 1 LZ: watts 
Power Oat CADDFOX.) 3» 3 Ochan aeks ice od cine ok een 85 110 150 195 watts 
Typical Operation at 500 Mc with Coaxial Cavity: 

ID CAPAC AV Olba ve kl ete ns lo cterer sist dais ooeuese ivoire ako cuuths, Care 600. 800 1000 1250 volts 
DGuGiid=IV0-2) VOMLAZE. cere eine ona ee lesen ates 250 250 250 280 volts 
DOGG Osie VOILEEE ac cro. vn cacutincelo ep wie rele stew a'y -110 -110 -110 -115 volts 
TD. Cpal erbayires (G5 Eases ogi nea ee a 170 200 200 200 ma 
DEL Grid-boeZseurrent. eres. area de reek oh elem ee ne 6 th 7 5 ma 
DC Grid-No.1 Current (Approx.)........c.seeeees 6 10 10 10 ma 
Driver. Power Owtput (Approx) oo. sc. <5 sce esedee 15 20 25 30 watts 
Useful Power Output (Approx.)..........0.e0000. 4 50 95 120 140 watts 


Maximum Circuit Values: 
GTId=NOMEGIECUT ig RESIRCAT COb ee te2cyri5 orcs. cseisid casienee oeWe TERM On oie one 25000 max ohms 


# Key-down conditions without amplitude modulation. Amplitude modulation essentially negative may 
be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of the carrier 
conditions. 
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RCA Transmitting Tubes 


OPERATING CONSIDERATIONS 


Types 4X150A and 4X150D require Eimac 4X150A Air-System eight-contact 
socket, or equivalent, and may be mounted in any position. OUTLINE 70, Outlines 
Section. 

Terminal arrangement facilitates use of these tubes in circuits of the coaxial- 
cavity type. Grid-No.2 contact ring provides effective isolation of output from 
input at higher frequencies. 

Adequate forced-air cooling must be provided to limit the temperature of the 
radiator, as measured on metal surface between radiator core and glass envelope, 
and that of the envelope and base seals to 150°C. The air flow must be applied 
before or simultaneously with electrode voltages and may be removed simultaneously 
with them. A minimum air flow of 7.5 cubic feet per minute is required through 
socket and radiator when tube is operated at maximum CCS ratings. 

Because the cathode is subjected to considerable back bombardment as the 
frequency is increased with resultant increase in temperature, the heater voltage 
should be reduced depending on operating conditions and frequency to prevent 
overheating of the cathode and resultant short life. 


AVERAGE PLATE CHARACTERISTICS 


PLATE AMPERES 


[e) 800 
PLATE VOLTS 


BEAM POWER TUBE 


Forced-air-cooled type having in- 

tegral plate radiator and thoriated- 

AX5 OOA tungsten filament used as rf power am- 
plifier and oscillator. May be used with 

fullinput up to 120 Mc. Class C Teleg- 


raphy maximum CCS plate dissipa- 
tion, 500 watts. 


EICAMENT. VOLTAGE (AG /DC) accra necis 218.8 ol euchees o-s. 5 opts ieee iene See 5.0 volts 
EIUAMENT: CURRENT, syorhyattrehe's qePab ie Mele OaNS aso av elects GiScrinhalee echelon ante Ue oe 13.5 amperes 
TLRANSCONDUCTANCES® fora sh. 0 (os, syaeurr ito rae EVES okies Davie MRR iec loka oe ene 5200 pumhos 
MwuU-f ACTOR, Grid No.2 to Grid NO. accesso eee te Rees 6.2 
DrrEcT INTERELECTRODE CAPACITANCES: 
Grid. No.1 to plates ns Cees desist crete eee ae IN ee rae NT Se eee 0.05 ppt 
Grid No-f to tlament and grid iNi0:2aren acer eae en ene ie oe nent eee 12.8 ppt 
Plate to filamentiand grid No:2.....0...0..0. 03. stage a Ne Oe eeTRRE A eee 5.6 ppt 


* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 200. 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


I CUPTATHPV OL TAGE cio clei coos onrtes aie asic sel SOO ROD OR AOCOUCO COD OC Ob tceae 4000 max volts 
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE. .... 2. cece eee errr e reer teres 500 max volts 
DC GRID-NO.1 (CONTROL-GRID) VOLTAGE. .... 2c ccecc nec eec seer ere cceee —500 max volts 
PIGOE GAME OURREINT oe mich cte eiitsiieverc cle vis ciclo ciel ier tr stsi'e bielchet o, stelln wteieletelsxelels 350 max ma 
CRT aIVO ARUN PU Toptete ania a etalsie accverel ee lohphodetoncla terse o eip terete Sparel slelele: a bier slclas iets 30 max watts 
Corer ENP UT crests nin cite eiauitiy stone rscsrerepuoiete arene ny Aaiel elstoisietere ecg Meters efelniexerens 10 max watts 
PEATE ISAT A TION feta) oc clon ort crareral oieral vaieleconelereis svevaie elec eae s elaine} e sielfore's 500 max watts 


Typical Operation at 110 Me: 


1ikG BEY VALET op orgie OR DOG GU DON Cra OOO COC U DCC nG 2500 3000 4000 volts 
PD) CRG TIGSINO SEV OLGAR Clare aie cerencierater ste aii sini ea sree) svsleleialiel erelievs 500 500 500 volts 
PYG EG TION OnL VOGAL Ess cree ocr oidiers)s aialley oie we oiie1eieie sie) ecelsie —150 -150 -150 volts 
LOTS) TEU 7s (CES 6 oop OOD MU OOOO UG CC CODD OS OOUROmonD 310 310 315 ma 
TOG GG Ein TOMS ee o ob ema aes dom cod cnd uns UNS 26 24 22 ma 
TAG) Gras ERSI@aT ECD Ta 00 een one Bic oI a ee Oo DIS OOo 15 16 16 ma 
Driving Power (Approx.).. 2... wi cece ews tee weeees 5 5 5 watts 
Waetlerower Outpuc, (A Pproxs) serra). sieiele scons ieee A475 600 835 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 


OPERATING CONSIDERATIONS 


Type 4X500A may be mounted in vertical position only, base up or down. 
OUTLINE 78, Outlines Section. 

Adequate forced-air cooling must be provided to limit the temperature of the 
metal-to-glass seals and the radiator core to 150°C. Forced-air cooling must start 
before filament voltage is applied, and must be continued until all voltages have 
been removed from the tube. A minimum air flow of 40 cubic feet per minute is 
required when the tube is operated at maximum CCS ratings. 


BEAM POWER TUBE 5-125B 
See type 4E27A /5-125B. 


BEAM POWER TUBE 5D22 


See type 4-250A/5D22. 
FULL-WAVE VACUUM 


aes RECTIFIER 
(6) : Coated-filament type used in pow- 
5R4-GY 


er supply of transmitting and indus- 


AS) SS trial equipment. Rated for a maximum 
& (s) peak inverse plate voltage of 2800 volts 
NC F and maximum peak plate current of 


650 milliamperes at altitudes up to 20,000 feet, it may be used at altitudes up to 
40,000 feet with reduced plate voltages. Requires Octal socket and may be mounted 
in vertical position, base up or down, or in horizontal position with pins 1 and 4 in 
vertical plane. OUTLINE 28, Outlines Section. 


HiLAMENT VOLTAGE (AC/DC)... semen: so ctcensw vine Si cMiis ter aia'eke Se yeieloualéidiasmse 5 volts 
FRTIGA MAGNE TN CTR EID TIE ni cvarsas choice a lekislsia of eiels'@ceheteLolelete a Flere a leielaie BAG Gir POOLE 2 amperes 
TUBE VOLTAGE Drop (Approx.): 

Measured with applied de at 250 milliamperes per plate....... oenontyn 67 volts 

FULL- WAVE RECTIFIER 
For Altitudes For Altitudes 

Maximum Ratings, Design-Center Values: up to 40000 Feet up to 20000 Feet 
PEAK INVERSE PLATE VOLTAGE (No load)... 2100 max 2400 max 2800 max volts 
PEAK PLATE CURRENT (Per plate) ......... 650 max 650 max 650 max ma 


ELL 


RCA Transmitting Tubes 


DC OvuTPUT CURRENT: 
With capacitor input to filter..............0cc.«. 250 max 175 maz 150 max ma 
With choke‘input to filter cit. Ades cieeieivercte 250 max 250° max 1754 max ma 


Typical Operation with Capacitor-Input Filter: 
RMS Plate-to-Plate Supply Voltage: 


ull loa i iarstegesoaev eo shade eielststamehace Pe teaet lel cis fatete ae ee 1400 1500 1800 volts 

No Load sig S5 ool ea tebe enue eek Pele ekeee 1500 1700 2000 volts 
Filter Input Capacitor. <7. sacs oocacieieinebicie oe ee 4 4 4 pf 
Total Effective Plate-Supply Impedance (Per plate) 4 125 500 575 ohms 
DC Output! Currentie snes. seis ache eine 250 150 150 ma 
DC Output Voltage at Input to Filter (Approx.): 

AtiHalf Loadis cacti hie een ees 790 900 1060 volts 

At Bull Load cy ysis Bic ghe is iers cpap ehe oa erste eke 700 810 950 volts 
Voltage Regulation, Half-Load to Full-Load Current 

( APPPOX.) <i ster atataes wate auble Cease aoe coaeelieins 90 90 110 volts 


Typical Operation with Choke-Input Filter: 
RMS Plate-to-Plate Supply Voltage: 


BW Dia Wire ayere nie tea es mionelans ores alsre siete calavene cr 1500 1900 volts 

INO Loa diterctege cevchs (selene Wereveueve etc sete yateicle alates a eieta 1700 2000 volts 
Milter Input: Choke 3, iccmisraraeiietecustoeie serie oats 0 5 10 henries 
DC Output Current 5. cc cacmete ee mei een : 250 175 ma 
DC Output Voltage at Input to Filter (Approx.): 

At Half Lioad.t 55 smile «i vaieoouieisiccate cat 590 810 volts 

At Pall; Loadunn: case srt eee atnen 550 750 volts 
Voltage Regulation, Half-Load to Full-Load Current 

(ADPTOX:) Gussise seins inion st areis = Hees hee 40 60 volts 


® For choke not less than 5 henries. 

“For choke not less than 10 henries. 

“Indicated values for conditions shown will limit peak plate current to maximum rated value. When a 
filter-input capacitor larger than 4 microfarads is used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 


POWER TRIODE 


Forced-air-cooled type having integral ra- 
diator used as af power amplifier and modula- 
tor and as rf power amplifier and oscillator at 
6C24 frequencies up to 160 Mc. Maximum over-all Pp 

length, 8-23/32 inches; maximum diameter, 1- 

29/32 inches. Filament volts (ac/dc), 11.0; am- 

peres, 12.1; starting current, 24 max amperes. 

Direct interelectrode capacitances; grid to plate, F 

4.4 upf; grid to filament, 4.6 puf; plate to fila- FM 
ment, 3.2 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de plate 
volts, 3000 max; de grid volts, -500 max; de plate milliamperes, 500 maz; de grid milliamperes, 150 max; 
plate input, 1500 maz watts; plate dissipation 600 max watts. The 6C24 is a DISCONTINUED type 
listed for reference only. As a replacement, the 5786 is a similar type although not directly interchange- 
able because of either electrical and/or mechanical differences. 


F 


POWER TRIODE 


Acorn type having heater-cathode 

6F4 used as rf power ampilfier and oscilla- 

tor at frequencies up to 1200 Me. Class 

C Telegraphy maximum plate dissipa- 

tion (design-center value), 2 watts. VIEWED FROM SHORT END 

Requires Acorn radial 7-contact socket and may be mounted in any position. OuT- 

LINE 1, Outlines Section. Plate shows no color when tube is operated at maximum 
CCS ratings. 


HEATER V OLTAGH\(AG/DO) ity. o's ot Chicas Oe eee ee Cee 6.3 volts 
HATER ‘CURRENT. cc conpires Sos EOAG see ee eee Ca eee 0.225 ampere 
TRANSCONDUGTANGE cos ce tiene ice Ae hice On Wiis ccmopereU ie ats ionetencrapenete iter 5800 umhos 
AMPLIFICATION FACTOR® Jci.c sie eras cc aie tiie tee mene a a ee 17 

PLATE RESISTANCE (Approx.)*, ose e-oies ceene ania e ae aoe ee 2900 ohms 


RCA Transmitting Tubes 


DiIrREcT INTERELECTRODE CAPACITANCES: : 
(AEG Lizella Ree ond ie GIS SERA e Obie tiadtin ofrinteeconeaee ago DIGI b C.canaiS CCI Onc 1.8 
Girderorezthode! and: heaters 1c ce oc poole cj aevlti eels dysisfca aus) soieis saves wale elerre 1S 
IPiabertorcatnode and NGater mers oats te ielatelarsierersiuelaclsrs (eleieteaeistereis, sic as 0.6 


* Plate-supply volts, 80; cathode resistor, 150 ohms; plate milliamperes, 13. 


RF POWER AMPLIFIER AND OSCILLATOR+-Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings, Design-Center Values: 


Ne CSa THA ERO OY OL TAGE) see oi etna hehe Pana Meee ace nations, Sasa] vuai asin, cash syerebetiet sve, olsqantelleus: Geo: 150 max 
HG PATH SUPPLY! VOLTAGE acvsyae tinciscotie «lgrruocs/s eae ecsisgs BES or'4.logbsie (ac4) wb sjeute/ai'e 300 max 
PYLE TISE COLE AGE eons al detest os echoes ton Does enensnent Sash saa gekel dactsns ataPe alesis avs —50 max 
vO ELTA TO COOUTIRER FONT Otho cy cia cepasawster Fateh havarcls aed. Se ay sjloilsy sous ual oust oRaflebhueh adie t star aps 20 max 
aC! (Ors ay Ober Tay thes BREN CE EN enn cos Hicanioeck Ea ere AC Or CO OmIa tc Sit Ins baci e mnoe 8 max 
TATED ISS ED ALTON ci 5 fouaicaicier st suele <P aae atone Woe Shatel o) altel shisha Chap ology site e-s"e aealie“ehaqera 2 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... .... cece cere eect r cree cece 80 max 

Heater positive with respect to cathode... ..... cece cette eee e eens ‘ 80 max 


Typical Operation at Moderate Frequencies:¢ 


IDG TET WGA peiec@e otha 6 obo Gee Cesc cr Gtne OOo. te Sonu OnE aaras 150 
TOS CERT YRC Ee GS erg bio bs tok mectoaam bib OO Colo HOvGise Litto UR TOI Okie -15 

(DYED, (ay ol qe yee iO Wan, ckin © 5.50 Gee EAs dict Groep mcdinbic. cae ¢ mcee arn 550 

Meongaeathode:resistolOlaaen .aemreudcmiaiials cel siateistele chute suelierdleie er aioe) ers 2000 
PyGeP lave GUrrents jon iscra ction there Mets cones chaise, sepsis ea eialonaiay ates shelteuet Cnt-endse ah 20 
DCwGridlGurrent (Approx. sivas ction) este sia rkedetotoke) cleans ofale lontreders (lvestetala = 7.5 
Driging Power (ApPpLox.) ate eis Miseensi sel fo et atest wlohe hehe! #1 «oleh sok epeuelatas ayakatlelet lelte).s\» 0.2 
Power OuULpUGACA PPTOX-) ey atelsisyete isto ats. oteratala ot of ePelel drsyoteysh Vel atey ol \s ole laf -Vorola ots 1.8 


Maximum Circuit Values: 


Arie NrOTRORIStATICE 25 EF RY cial tt opel dat el cea eH e oh cheeks alaKecnaenoiosie-she «pple! ae 0.5 max 


put 
buf 
ppt 


volts 
volts 
volts 
ma 
ma 
watts 


volts 
volts 


volts 
volts 
ohms 
ohms 
ma 
ma 
watt 
watts 


megohm 


4 Approximately 45 milliwatts can be obtained when the 6F4 is used at 1200 megacycles per second as an 
oscillator with 100 volts on plate, maximum rated plate dissipation, and grid resistor of 2000 ohms. 
= Obtained from fixed supply, grid resistor, cathode resistor, or from a combination of grid resistor with 


either fixed supply or cathode resistor. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
Pe® (3)¢ rf power amplifier and oscillator. May be used 
with full input up to 8 Mc. Requires Small four- 


contact socket and may be mounted in vertical 10 =, 
position only, base down. OUTLINE 29, Outlines 
Section. Filament volts (ac/dc), 7.5; amperes, 
Cees) 1.25. Direct interelectrode capacitances; grid to 
Ft F- plate, 7 wuf; grid to filament, 4 uyf; plate to fila- 


ment, 3 pwuf. Maximum CCS ratings as RF 


POWER AMPLIFIER AND OSCILLATOR, CLASS C TELEGRAPHY: de plate volts, 450 maz; 
de grid volts, -200 maz; de plate milliamperes, 60 max; de grid milliamperes, 15 maz; plate input, 27 max 
watts; plate dissipation, 15 max watts. Characteristics as CLASS A: AMPLIFIER: plate volts, 425; 
grid volts, -35; amplification factor, 8; plate resistance (approx.), 5000 ohms; transconductance, 1600 
pmhos. Plate shows no color when tube is operated at maximum CCS ratings. The 10-Y is used princi- 


pally for renewal purposes. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and rf power 
amplifier and oscillator. May be used with full 


to 80 Me. Requires Jumbo four-contact socket 
and may be mounted in vertical position only, 
base down. Maximum over-all length, 7-7/8 
inches; maximum diameter, 2-5/16 inches. Fila- 
ment volts (ac/dc), 10; amperes, 3.25. Direct 


input up to 15 Mc and with reduced input up 203- A 


interelectrode capacitances: grid to plate, 14 uuf; grid to filament, 5.7 put; plate to filament, 4.4 yyf. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, CLASS C TELEGRAPHY: 
de plate volts, 1250 maz; de grid volts, -400 max; de plate milliamperes, 175 maw; de grid milliamperes, 
60 maz; plate input, 220 max watts; plate dissipation, 100 max watts. Plate shows no color when 
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tube is operated at maximum CCS ratings. The 203-A is a DISCONTINUED type listed for reference 
only. As a replacement, the 8005 is a similar type although not directly interchangeable because of either 
electrical and/or mechanical differences. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

204- A with full input up to 3 Me and with reduced in- 
put up to 30 Me. Requires special end-mounting 
and may be mounted in vertical position with 
filament end up, or in horizontal position with 
plane of plate in vertical plane. Maximum over- 
all length, 143g inches; maximum diameter, 

4-1/16 inches. Filament volts (ac/dc), 11; amperes, 3.85. Direct interelectrode capacitances: grid to 
plate, 15 uuf; grid to filament, 12.5 yyf; plate to filament, 2.3 uuf. Maximum CCS ratings as RF POWER 
AMPLIFIER AND OSCILLATOR, CLASS C TELEGRAPHY: dc plate volts, 2500 maz; de grid 
volts, -500 max; de plate milliamperes, 275 max; de grid milliamperes, 80 maz; rf grid amperes, 10 maz; 
plate input, 690 maz watts; plate dissipation, 250 max watts. Plate shows a barely perceptible red color 
when tube is operated at maximum CCS ratings. The 204-A is a DISCONTINUED type listed for 
reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type used as s 
af power amplifier and modulator and as rf (2) 
power amplifier and oscillator. May be used 

21 | with full input up to 15 Mc and with reduced in- 
put up to 80 Me. Requires Jumbo four-contact 
socket and may be mounted in vertical position, 
base down, or in horizontal position with pins 1 
and 8 in vertical plane. OUTLINE 49, Outlines 
Section. Plate shows a barely perceptible red 

color when tube is operated at maximum CCS ratings. The 211 is used principally for renewal purposes. 


FILAMENT VOLTAGE (AC/DC). ...........+000- Fie) esas e1dle) aise .0:.9h. <8: Siar geatetetedssessae 10 volts 
FILAMENT CURRENT seityoccase oy msape nates necegele siolaxoleleielereiepeve aieteeterelertervarele 3.25 amperes 
AMPESFICA TION) ACTOR ite in oar cteieel ais) « iis let ovalicl oattioshovelelesfoselerslolskatetelccerelatels 12 
DirREcT INTERELECTRODE CAPACITANCES: 
Leg eC coy 3) Cy: er ee IS EeERCIONS ter aice 1 OIC DIOIE om Gino ab oto otaromdiods 14 ppt 
Grid'to' filament $45, 0 cscue fesuttey ane carseat adeeverececeieieiere ed utbonccenessus ieee tarevaverstote 5.4 ppt 
Plate vo filament. eieya siecle sioy-eeuch-¥- enh steaanariee teste sence seer steone oieiioLe eter 4.8. ppt 
Class B Class C 
Maximum CCS Ratings: Modulator Telegraphy# 
DG; PLATS VOLTAGE. \: cosetvsgstelars ets oe caus srernol evel ietoiotete 1250 max 1250 max volts 
DG iGRID VOLTAGE 5 jeusiewactshocersh el stetereaietsastatatonsiplotetl enor ys —_ -400 max volts 
DC PLATH: CURRENT <0,ctonarels sjalatlelave  svels ete fersyevensieteteneis 175°" max 175 max ma 
DG: GRID. CURRENT Jags dese siae date Sela cide oes — 50 max ma 
PLATE INPUP ep cpttioe Rio «ete Fie eles Wit aoe aie Sion erates 220°" max 220 max watts 
PLATE DISSIPATION 11 cao taile wares. stayetone ietaa-Conatieme teres. oles 100" max 100 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 

® For maximum-signal conditions. 

™ Averaged over any audio-frequency cycle of sine-wave form. 


HALF-WAVE VACUUM 
RECTIFIER ‘aA Qa)Ne 


Thoriated-tungsten-filament type used in 
21 7=-G power supply of transmitting and industrial 
equipment. Requires Jumbo four-contact socket 
and may be mounted in vertical position, base 
down, or in horizontal position with pins 1 and NC C1) (4) F 
3 in vertical plane. OUTLINE 51, Outlines Sec- 
tion. Filament volts (ac), 10; amperes, 3.25. 
Maximum ratings: peak inverse plate volts, 7500 maz; peak plate amperes, 0.6 max; average plate 
amperes, 0.15 max. The 217-C is used principally for renewal purposes. 
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HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in pow- 
er supply of transmitting and indus- 57 5-A 


trial equipment. Maximum peak in- 

verse anode volts, 15000; maximum 

average anode amperes, 1.5. Requires 

Jumbo four-contact socket and may be mounted in vertical position only, base down. 
OUTLINE 60, Outlines Section. 


PEER ARY OLEAGI (AG). 7.18.7.) oe ee pies aaNet ne Rina ahs ohio St | 5.0 volts 
‘EOS "e SECS: 8 TD a eae nen Bena Sire ae, Re ee a Bi 10.0 amperes 
fee ee VOLTAGE DROP (Approx,) fone. fe, ee. 10 volts 


° Filament voltage must be applied at least 30 seconds before application of anode voltage. 


HALF-WAVE RECTIFIER—In-Phase Operation 
For supply frequency of 60 cps 
Maximum Ratings: 


PEAK INVERSE ANODE VOLTAGE...........:.ececee--. 10000 max 15000 max volts 
ANODE CURRENT: 
LEIS, co'n G OREN o SEUNG Eh Sar Soe eee T max 6 max amperes 
LETS SAS) Fe RRA SECS ten ek see tae oe ee 1.75 max 1.5 max amperes 
Fault, for duration of 0.1 second maximum.......... 100 max 100 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE........... 20 to 60 20 to 50 °C 


HALF-WAVE RECTIFIER— Quadrature Operation 
For supply frequency of 60 cps 
Maximum Ratings: 


PEAK INVERSE ANODE VOLTAGE....................... 10000 max 15000 max volts 
ANODE CURRENT: 
TREN covey AE cs CMR Le ee ee a 10 max 10 max amperes 
PA VETAP EO Se Rickeraere ot a ERAS ie Roe eine eee so eee 2.5 max 2.5 max amperes 
Fault, for duration of 0.1 second maximum.......... 100 max 100 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE........... 20 to 60 20 to 50 Ce 


O Averaged over any interval of 20 seconds maximum. 


Operating Values: 


Circuit Max. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Am~peres To Filter 
Section) Fig. E Elay lay Pade 
In-Phase Operation 
10600 4800 1.50 (ear 
Half-Wave Single-Phase. .. 54 70004 3200 1.75 5.5 
5300° 4800 3.00 14,2 
Full-Wave Single-Phase... 55 35004 3200 3.50 11.0 
10600°® 9600 3.00 28.4 
Series Single-Phase....... 56 70004 6400 3.50 22.0 
6100® 7200 4.50 32.2 
Half-Wave Three-Phase. .. 57 40004 4800 5.25 25.0 
Quadrature Operation 
: 6100 7200 15.0 108 
Parallel Three-Phase...... 58 40004 4800 15.0 72 
6100°® 14300 hols 108 
Series Three-Phase....... 59 40004 9600 {6 513) 72 
53008 6750 9.0* 10.08 60.8* 67.58 
Half-Wave Four-Phase.... 60 35004 4500 9.0* 10.08 40.5* 45.08 
5800° 7200 9.5* 10.08 68.4* 72.08 
Half-Wave Six-Phase..... 61 35004 4800 9.5* 10.08 45.6* 48.08 


® For maximum peak inverse anode voltage of 15000 volts and condensed-mercury-temperature range 
of 20° to 50°C. 

“ For maximum peak inverse anode voltage of 10000 volts and condensed-mercury-temperature range 
of 20° to 60°C. 

* Resistive load. ® Inductive load. 
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RATE OF RISE OF 
CONDENSED ~ MERCURY 
TEMPERATURE 


TYPE S75-A 
E 


MINIMUM ALLOWABLE 
HEATING TIME BEFORE 
LOAD APPLICATION 


x ee 
aia ee 


sis] 1A 
eee 


ABOVE AMBIENT TEMPERATURE—°C 


TEMPERATURE RISE OF CONDENSED MERCURY 


° 10 20 30 40 50 60 
HEATING TIME—MINUTES 


92CS-8824T 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in pow- 

673 er supply of transmitting and indus- 

trial equipment. Maximum peak in- 

verse anode volts, 15000; maximum 

average anode amperes, 1.5. Requires 

Super-Jumbo four-contact socket and may be mounted in vertical position only, 
base down. OUTLINE 62, Outlines Section. The 673 is electrically identical with the 


575-A. 
POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

8 00 with full input up to 60 Mc. Requires Small four- 

contact socket and may be mounted in vertical 

position only, base up or down. OUTLINE 38, 

Outlines Section. Filament volts (ac/de), 7.5; 

amperes, 3.1. Direct interelectrode capacitances: 

grid to plate, 2.5 wf; grid to filament, 2.8 uuf; 

plate to filament, 2.8 yuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: 

de plate volts, 1250 maz; de grid volts, -400 max; de plate milliamperes, 80 maz; de grid milliamperes, 25 

max; plate input, 100 max watts; plate dissipation, 35 max watts. Plate shows no color when tube 
is operated at maximum CCS ratings. The 800 is used principally for renewal purposes. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

801 -A with full input up to 60 Me and with reduced 
input up to 120 Me. Requires Small four-contact 
; socket and may be mounted in vertical position 
with base down, or in horizontal position with 
pins 1 and 4 in vertical plane. OUTLINE 29, Out- 
lines Section. The 801-A is used principally for 
renewal purposes. 
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IAM ENTS VOLTAGE (AC/DC). 4% Oh bya en SER Ree Oe et ee Seat 7.5 volts 
EAUAMMN TAO D RREIN Cipewey te aiefsse secs teirs, siaapatpior Meike er eeokbem Gace owen Lets 1,25 amperes 
AME DRRICATIONCMUAC TION sehen otic wait nue Gunes Anse OI ERE eee ae. 8 
Direct INTERELECTRODE CAPACITANCES: 
SESE! Bey EMH cus cot 5 AG NCU RSAC Eee” ren ALLS Aa rR a 6 ppt 
Griditopilament ae) rus cape iiccicde ee Mes oh. So ee ee 4.5 put 
ERS UCHUORELATIOIN eyes stim auras siete ei ogehel ote) oT8 acs etna: + Macey ac) eee 1.5 pt 
Class B Class C 
Maximum CCS Ratings: Modulator Telegraphy# 
DORE UATHBV OUTAGE iit iyo. c eis coats foe ee 600 max 600 max volts 
PCIE RID WVOLTA GH rater ae ee Alecks - —200 max volts 
DCSE TATE CURRENT. ..5 EIR a he one ee 70°" max 70 max ma 
ID CIGRIDICURRUNTS 5 cl weitcok ia te NEO cee ek. - 15 max ma 
EPR AS BUNTU IE RMR AAT Note Reet are oie Titan ne ct ee 42°8 max 42 max watts 
ELA THRO ISSIPATION St ao citar a ec tne pet ee oe ee 20" max 20 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 

® For maximum-signal conditions. 

™ Averaged over any audio-frequency cycle of sine-wave form. 


POWER PENTODE 


Heater-cathode type used as af 
power amplifier and modulator and as 802 
rf power amplifier and oscillator. May 
be used with full input up to 30 Me. 
For operation at 55 Mc, plate voltage 
and plate input should be reduced to 77 per cent of maximum ratings; at 100 Me, 
to 55 per cent. Class C Telegraphy maximum plate dissipation, CCS 10 watts, ICAS 
13 watts. Requires Medium seven-contact socket and may be mounted in any posi- 
tion. OUTLINE 31, Outlines Section. Plate shows no color when the tube is operated 
at maximum CCS or ICAS ratings. 


PAMATER AY OMEAGHECACG/DC)! a hc aye cistets Cmte aM Ea Cle A Roe, veo teee 6.3 volts 
ede TUE Gn 22 a eB cle re See kh aoe re ee an a 0.9 ampere 
TRANSCONDUCTANCE (For plate current of 20 milliamperes)............... 2250 umhos 
DIREcT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding)......................... 0.15 max pf 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, and heater. . 11 put 
Plate to cathode, grid No.3, grid. No.2, internal shield, and heater ..... 6.8 wut 


AF POWER AMPLIFIER AND MODULATOR—Class A 


Maximum Ratings: CCS ICAS 
D CEPATEMW COURAGE. Brot: rik da Cele» ti Gh dadoms 500 max 600 max volts 
DC GrRID-NO.2 (SCREEN-GRID) VOLTAGE........... 250 max 250 max volts 
PLADURENP UMS aint o Se soera nae doss ce hoo aa. 15 max 18 maz watts 
GRID ANG ez RENE UT tte totes ss scot siars .cyavhcis tite aporaiaa ees cas 3 max 3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode........ 100 max 100 max volts 
Heater positive with respect to cathode......... 100 max 100 max volts 


Typical Operation:® 


ID© Plaresy oltage ss tae. sanity meals oat 400 500 500 600 volts 
DC Grid-No.3 (Suppressor-Grid) Voltage. .... o* o* O* 40 volts 
DCAGrid-Notaa oltagesin. 5 <sman tema. - 250 175 225 250 volts 
DC Grid-No.1 (Control-Grid) Voltage®....... —18 -10 -17 -18.5 volts 

From cathode resistor of................. 450 325 530 490 ohms 
Peak AF Grid-No.1 Voltage................ 18 10 17 18.5 volts 
DCA ate Gurrentyeg . 5 cst toien fiksd an hee 30 25 25 30 ma 
DC Grid-No.z! Currenti-oss.20jc.waclensaeacks hac 10 6 7 8 ma 
TORO. SLOSISTAN CORE GIN oe cv evers nicbncicts Giensis we aictoate 10000 18000 16000 13200 ohms 
Total Harmonic Distortion...,............. 8 4 10 9 per cent 
Lower Outputs cees.,seee sae ete ee eh nn 5.5 4 6.5 nag watts 
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Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit Resistance: 
For fixed-bias operations .S 0c: tc celcee ne eke eee cle acetone raisin lense cle 0.01 max megohm 
For cathode-bias:Operation.. © o.ci’ox checks cnt cicreietecslcroye shel erase ivieieteteleraielers 0.5 max megohm 


= Internal shield connected to cathode at socket. 
* Connected to cathode at socket. 
® Obtained from fixed supply or by cathode resistor of value shown. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DC PLATE VOLTAGH Erie i satus ti Ries eiinekonet oi cietenvrsce 500 max 600 max volts 
DCrYGRID-NO0.3" VOLTAGH a seit cites aciitetaiere 200 maz 200 max volts 
DCr GRIDENO:27VOLTAGH Pein uc tle sree sieisierescpeisic 250 max 250 max volts 
DC GRID-NO.15V OLPRED So es eae ge sie ie ecinteie siete —200 max —200 maz volts 
DC PLATH CURRENTS). sins pucker see tee ihn Tee 60 max 60 max ma 
DC ‘GRiIpD-NOAl CURRENT. 4.5206)< fos eleva steals iets eee 7.5 max 7.5 max ma 
PLATE) INPUT i573 sci ere «oe corel een stereo a etemerers 25 max 33 max watts 
GRED=NiO:3) LNPUT ry cicue sree eneieioie ere ap eensichsy oie rateltciete 2 max 2 max watts 
GRID-NO.2 INPUT cictee ay csioeiieieiiaier ber retenel Reece 6 maz 6 max watts 
PLATE DISSIPATION: cleo ctuietens ear erase vedneisiatsteie ise is 10 max 13 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........ 100 max 100 max volts 

Heater positive with respect to cathode......... 100 max 100 maz volts 
Typical Operation:® 
DC: Plate Woltagwes . cic. Ausieleteuele eleiake ie asieke 400 500 500 600 volts 
DC Grid-No.3 Voltage... ./sceenieaceeee ai 0 0 40 40 volts 
DC Grid-No-2: Voltage®. cacao. sceere ees 200 200 250 250 volts 

From series resistor of.........-.... 8000 138600 20800 22000 ohms 
DG@iGrid-Nouly Voltage Ss ijos ist reieeiecrere -100 —100 —100 —120 volts 

Brom grid TesistOrOdwcn siele « ce ewes 14000 17000 50000 50000 ohms 

From cathode resistor of............ 1300 1370 1700 1620 ohms 
Peak RF Grid-No.1 Voltage............ 155 155 155 165 volts 
DG: Plate: Current: 4 .is8.6 6 eshc oan cree ete 45 45 45 55 ma 
DC Grid-No-2) Current: 22.5). «sees es 25 22 12 16 ma 
DC Grid-No.1 Current (Approx.)....... 7 6 2 2.4 ma 
Driving Power (Approx, se clsantoriecueats te: 0.9 0.25 0.3 watt 
Power Output (Approx.)G an am.ccneae st 10 14 16 23 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 

# Internal shield connected to cathode at socket. 

® Obtained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through series resistor. Grid-No.2 voltage must not exceed 500 volts under key-up conditions. 

® Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


POWER PENTODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 20 Me and with reduced 
8 03 input up to 60 Me. Requires Giant five-contact Go 
socket and may be mounted in vertical position 
with base up or down, or in horizontal position 
with pins 2 and 5 in vertical plane. OUTLINE 57, 
Outlines Section. Plate shows a barely per- 
ceptible red color when tube is operated at 
maximum CCS ratings. The 803 is used princi- 
pally for renewal purposes. 


BIGAMENT VOLTAGE) (AC/DC) aie cen ctassaiet orate w aps data Wie eusita eicuaretes ateasleeeietetioravets 10 volts 
BPALAMENT ‘CURRENT. 5 5 556k Sicncce 55s Phen ayas «ae rete els cay ceva ts ree et ees os PS 5 amperes 
TRANSCONDUCTANCE (For plate current of 62.5 milliamperes)............ 4000 p»Imhos 
DimEcT INTERELECTRODE CAPACITANCES: : 
Grid No.1 to plate (With external shielding).................0seeeeee 0.15 max pp 
Grid No.1 to filament, grid No.3, and grid No.2. ............0ccceeee 17 ppt 
Plate to filament; grid N@.d, and.eriduNO-Zig_ a. .cieelsis aalcleislnleletetclereie C 29 ppt 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


PM eT A HRIEY OTITIS GH io cvavare sietauels creiaveiere (eienersiergemievaveve a: chet attic sleralleie olevetareyens 2000 max volts 
DC GRID-NO.3 (SUPPRESSOR-GRID) VOLTAGE........-..0 cece cece eteeeee 500 max volts 
iCGRID-N 0.2) (SCRHEN-GRID) VOLTAGE). o.0 oc cces ec bess co sccscleu cies eis 600 max volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. . 2... eee etc nc eee een scres —500 max volts 
POPP PAT A OURREN TD Gicuctelere. oie « eerensstutre tele ovecelodeteteberetet e a.b sce a snscere erttaritevehons 175 max ma 
ORG RIDIN OMMGURREINT sre cco crore et ries tal ore Stearn re TA Ale date eveePula ere ol ardahete 50 max ma 
PTIGAUT HIME LUST es setters eye ol os a face (ever Toya vacations (acecat eh paar shave tocar skeltef gnsteceie aysvelere Sela severe 350 max watts 
REELED a NO ran ENP UT cwcnekscairacciet Wer sieseis| als label eielare (ohavel's rwtswe lle (elequveral sects, eve ohetvee) so ate 10 maz watts 
GERID=N OLS ENPUT 5 fo cetera ac hear b rout eho) cle Pe caer a bars etel ate yale ‘etaie Silleus 410 30 max watts 
EEA TTOBIOISSTP ATION tel ceevs. sclera are oye sicbat ase lavaro. aia eiere Series Sivas, erelayaMeiine, tom eae 125 maz watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially 
negative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent 
of the carrier conditions. 


POWER PENTODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 15 Mc and with reduced 
input up to 80 Mc. Requires Small five-contact 
socket and may be mounted in vertical position 804 
with base down, or in horizontal position with 
pins 2 and 4 in vertical plane. OUTLINE 48, 
Outlines Section. Plate shows no color when 
tube is operated at maximum CCS or ICAS rat- 
ings. The 804 is used principally for renewal 


purposes. 
FILAMENT VOLTAGE) (AC/DC). . ..0.0 00 ese Pa Lanes ER rind 5 a Snskals eb Tohele thre Ying) volts 
PEC PACEIN TAC WRIREONUT wucliaveva trons rchelaieifestiels ie’ sehen aed a. Neaabess ot tase Pea scat ePeone sel aileva) ees 3.0 amperes 
TRANSCONDUCTANCH (For plate current of 32 milliamperes) .............. 3250 yumbhos 
DimEcT INTERELECTRODE CAPACITANCES: 
Grid'No.1 to plate (With external shielding) .................0e.000- 0.03 max pf 
Grid No.1 to filament, grid No.8, and grid No.2..............-2- eee 13 ppt 
Plate tomlament, grid No.8, and grid No.2). 3.605 3c. s sc cece ce cee ene 14 ppt 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 

DEPP UAT VOLTA GH. 2. cca Severe ait heave SAN Ge is st Skee a eS 1250 max 1500 max volts 
DC GriD-No.3 (SUPPRESSOR-GRID) VOLTAGE..........-.. 200 max 200 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE. ..........-.+.55 300 max 300 max volts 
DC GripD-No.1 (CONTROL-GRID) VOLTAGE. ..........-0.00- —300 max -—300 max volts 
WORE EATMOOCURRENT aclacic o's sicis ite G4, cd ete) hace a.e fan atte ea acs 95 max 100 max ma 
PCLGRID=N Onl, GURREINT So fates /ooissescre disonst sree nake aveeae 15 max 15 max ma 
EATON URL Mee oars 5) ot eutees ae neesutin, cache Saree oer paket ol eta ea ia 120 max 150 max watts 
AGREE NRO PS ENDP IIT. se ketene felch stistat's te atedovel scaretaneieue At henelexale Sus te wl otty 5 max 5 max watts 
CRED INOMAL ENE UE ties avsccceimister aiselarsmiee siecle Sate atione OS 15 max 15 max watts 
EAE TO MI TSSTE AT EON os ah ein ve. are cre fice ore oh sterececeye Mies ginie: wlereceie ley svetans 40 max 50 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 805 
lator and as rf power amplifier and 
oscillator. May be used with full input 
up to 30 Me. For operation at 45 Me, 
plate voltage and plate input should be reduced to 82 per cent of maximum ratings; 
at 80 Me, to 55 per cent. Class C Telegraphy maximum CCS plate dissipation, 125 
watts. Requires Jumbo four-contact socket and may be mounted in vertical position 
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with base down, or in horizontal position with pins 1 and 3 in vertical plane. OUT- 
LINE 51, Outlines Section. Plate shows no color when tube is operated at maximum 


CCS ratings. 


BILAMBENT VOLTAGE CAC/DC) blurs sc alleste ares sitis. welsuereveleay siete rece vertices Meade 10 volts 
FILAMENT! CURRENT). 5 fc aje do aievone cole ie oateaia ey vis salle PRRONE tetas rahi, ip nee oie nals 3:25 amperes 
Direct INTERELECTRODE CAPACITANCES: 
Grid) to plate Meo Fc Sct Miseis Ceeraiads te eae ys a sohoish sean Maim ole alte Rotts ER Rete sa aor ood 6.0 wut 
Grid: to filanient £25 ck Som chee eerie tele clo cals DEL eevee ats Meyer ete ane 7.6 put 
Plate. to filament: 5s tie ieee Gatien ctaceaitnesere chee Bi ice teee cette sea 9.0 up 


AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum CCS Ratings: 


DC CPUATH:V OLTAGE rae ioe os svelte any anes sterere ccoueliece eheas kadeaeas teas ABs eit eee ea aoret emt coree 1500 max volts 
MAXIMUM-SIGNAL DG PLATH CURRENTS. oc. 00 ce vias se sccm sai cisviaere cies aia 210 max ma 
MAXIMUM-SIGNAL: PLATE) ENPUT 2 ct cioccrcl oc cove store) cis ale tel elsvotetanceeternes eke seas 315 max watts 
PLATS DISSIPATION feos S ercre nt a aos ates he o's) Sisters) ake) onteney oi poe te hao aren tetet ots 125 max watts 
Typical Operation (Values are for 2 tubes): 

DG Plate Voltages << iia ed= 2 cpat dee deat epenehsberetohtuctistousltevepsuciegs is 1250 1500 volts 
DC Grid’ Voltage ici ices shales eh oge ete ae gp Toa 1s tao ues east 0 -16 volts 
Peak AF Grid-to-Grid' Voltage) incense o hotest: sete tae eiane 235 280 volts 
Zero-Signal DC. PlateiCurrenticra ko een. ie eich: cee ieee bie 148 84 ma 
Maximum-Signal DC Plate Current... 04.5.0 2.c 5. eee wens 400 400 ma 
Effective Load Resistance (Plate to plate)................... 6700 8200 ohms 
Maximum-Signal Driving Power (Approx.)...............4.- 6 Lt watts 
Maximum-Signal Power Output (Approx.)................245 800TT 370t watts | 


®™ Averaged over any audio-frequency cycle of sine-wave form, 
++ With 4 per cent harmonic distortion. 


+ With 3 per cent harmonic distortion. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DC) PLATH) VOLTAGE © okie a, css 4 4d a dp dyahohehs ein erete ea ieee CNG ee ereenrene ee falls 1500 max volts 
DG GRID VOLTAGE fcr os fe madd DS Maa HARK oe OE TORE ee —500 max volts 
PP) GAPLATH CURRENT vote feisteteie tote Sas lave ns latices eed ore ete etenaraaere oe uaud orenako anor eiess 210 max ma 
ED C'GRID \GORRENT ikea. 55-20 aebove + sei oe aired nob detec keene one Re terete 70 max ma 
PLATE ENP UR 552 Ue soho ne! aie aie) Ree MORE ee eter ea eae eda Ee ne eiseeeetazee 315 maz watts 
PEATH: DISSIPATION € 7 spccte srne ore hs ote ae ase Tie en ea tai tear aeons 125 max watts 


Typical Operation: 


DC.-Plate! Voltagei Bis. ad eet pinesee ales cies elarescapeye 1000 1250 1500 volts 
DC Grid: NV oltagemtisys yo cmdeie MOS SORE eho wel -95 —100 —105 volts 
Peak RE Grid Voltage aa, 2] ieraeelon te cen eect 225 230 235 volts 
DC Plate Currentiae cate aici deen res ee eTOCs 200 200 200 ma 
DC Grd Current (Approx: iam gab cas loestcaeyeye le Yeus te 40 40 40 ma 
Driving: Power (Approx.)-soe-saseaeee Ph ee oes Sap 8.5 8.5 watts 
Power Output CApprox.)o ease ee eater seein 130 ie 215 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

8 06 with full input up to 30 Me and with reduced in- 
put up to 100 Mc. Requires Jumbo four-contact 
socket and may be mounted in vertical position 
only, base down. OUTLINE 59, Outlines Section. 
Filament volts (ac/de), 5; amperes,. 9.5. Direct 
interelectrode capacitances: grid to plate, 4 uyf; 

grid to filament, 5.6 uyf; plate to filament, 0.4 wuf. Maximum CCS ratings as AF POWER AMPLIFIER 
AND MODULATOR: de plate volts, 3000 maz (ICAS, 3300 max); maximum-signal de plate milli- 
amperes, 200 max (ICAS, 250 max); maximum-signal plate input, 500 max watts (ICAS, 825 maz watts); 
plate dissipation, 150 max watts (ICAS, 225 max watts). Maximum CCS ratings as RF POWER 
AMPLIFIER AND OSCILLATOR: dc plate volts, 3000 max (ICAS, 3300 maz); de grid volts, -1000 
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max; de plate milliamperes, 200 max (ICAS, 305 maz); de grid milliamperes, 50 maz; plate input, 600 
max watts (ICAS, 1000 max watts); plate dissipation, 150 max watts (ICAS, 225 max watts). Plate 
shows cherry-red color when tube is operated at maximum CCS ratings, and orange-red color at maxi- 
mum ICAS ratings. The 806 is used principally for renewal purposes. 


BEAM POWER TUBE 


Heater-cathode type used as af 
power amplifier and modulator and as 807 

rf power amplifier and oscillator. May 

be used with full input up to 60 Mc. 

For operation at 80 Mc, plate voltage 

and plate input should be reduced to 80 per cent of maximum ratings; at 125 Me, 
to 55 per cent. Class C Telegraphy maximum plate dissipation, CCS 25 watts, ICAS. 
30 watts. Requires Small five-contact socket and may be mounted in any position. 
OUTLINE 31, Outlines Section, except has no bayonet pin. Plate shows no color 
when tube is operated at maximum CCS or ICAS ratings. 


ramon WN ea OX ANONAN Gaceadonto moms Conmonr es lodue pe monurooone 6.3 + 0.6 volts 
LMOUTOD (CUT aNHtS i Wn com ol GOO De Go Up TER Deon Ag briccu cect: acute tar 0.9 ampere: 
AN SOONDUODAN CHCA DDLOXS) “ojiaret clei eh ue ete wieteserelieerose se anise ierel tfellr « 'eNelele 6000 pumhos 
MUEHACTORNGTICUN Oce torGrid) NOL ies cacrenis stele aie lateroialee s cltye a siaiens 8 
DirEcT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding).................--.06. 0.2 max pp 
Grid No.1 to cathode, grid No.8, grid No.2, and heater............. 12 ppt 
Plate to cathode, grid No.3, grid No.2, and heater.............. Rae 7 ppt 


* Plate and grid-No.2 volts, 250; grid-No.1 volts, —14. 
#** Plate and grid-No.2 volts, 250; grid-No.1 volts, —20. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum Ratings: CCS ICAS 
GaP UATHOV VOLTAGE aca une diiets visite a cieieterw as © 600 max 750 max volts: 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE. ...............- 300 max 300 maz volts. 
MAXIMUM-SIGNAL DC-PLATE CURRENT®...............- 120 max 120 max ma 
MAXIMUM-SIGNAL PLATE INPUT™ })... 0... 02.2 cess seg 2% 60 max 90 max watts. 
MaAxXIMuM-SIGNAL GRID-NO.2 INPUTH. .. 1.1.2.2. ee eee 3.5 max * 3.5 max watts. 
ASEA TE DISSEP AITO Miata) cue Gusnassns:() «) ole etct'd of « arare: Siete oye. 6. 6" ae 25 max 30 max watts. 
PrAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............-. 135 max 1385 max volts. 
Heater positive with respect to cathode.............. 135 max 135 max volts. 


Typical Operation (Values are for 2 tubes): 


CEP a hewVioltace hes favre a atevevtos cine wat eiieray ae ore ace 400 500 600 750 volts 
DONG INOLat VIOLGAZEE Sais. card a sal che chs |s ne Waele ydisiecete 300 300 300 300 volts 
DC Grid-No.1 (Control-Grid) Voltage............. -28 -30 -32 -85 volts. 
Peak AF Grid-No.1-to-No.1 Voltage.............. 80 86 80 96 volts 
Tero-signal DOC Plate Currenti 0. .e ssa ee + ce 72 60 48 30 ma 
Maximum-Signal DC Plate Current............... 240 240 200 240 ma. 
Zero-Signal DC Grid-No.2 Current................ 2 O59 Weve 0.5 ma 
Maximum-Signal DC Grid-No.2 Current........... 20 20 18 20 ma 
Effective Load Resistance (Plate to plate)......... 3700 4600 6900 7300 ohms 
Maximum-Signal Driving Power (Approx.)......... 0.2 0.2 0.1 0.2 watt 
Maximum-Signal Power Output (Approx.)* ....... 55 75 80 120 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Circuit Resistance 
Mondixed-bins Opera viOn). spike cveialcts cassis oles) clayeas/aeade belscetsnvvele sieretdielegeep el 30000 max ohms 
Momenthode-pias Operator isd acl ctaentiate eels ticia waetole aye alesse oenaliey sllouey ait Not recommended 
® Averaged over any audio-frequency cycle of sine-wave form. 
{ Preferably obtained from a separate source, or from the plate-voltage supply with a voltage divider. 
4 With zero-impedance driver and perfect regulation, plate-circuit distortion does not exceed 2 per cent. 
In practice, regulation of plate voltage, grid-No.2 voltage, and grid-No.1 voltage should not be greater 
than 5 per cent, 5 per cent, and 3 per cent, respectively. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 
DC LPEATHEVOLTAGH Jie cls .cilers sis: slskeslelels ane, Seat alcle  efabeteratere's A475 max 600 max volts 
DD CAGRID-INO:2 VOLTAGE bh ciciersits ise s\n pis.) a ayer eiereio, ees) sheet ves 300 max 300 max volts 


; RCA Transmitting Tubes 


DC: GABE NGOALV GrEA GE: cs oe SO ac th dom eon —200 max —200 maz volts 
DC: PLATE CURRENT Hc one etlhoce co. e Se uae eee 83 max 100 max ma 
DE Greoe-No. ‘CORRENTS 2 8 gu: Sok ee eee 5 max 5 max ma 
PLATE. INPUT orcs halo ee sare ae eta ieee ele, correo 40 max 60 max watts 
GRID-NO.2 INPUT eect ries atenche ects eee cis nite ie eeeiaee 2.5 max 2.5 max watts 
PLATS! DISSIPATION ein arts © eats caamteteicicis me ree Rie 16.5 max 25 max watts 
PEAK HBATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 135 max 135 max volts 
Heater positive with respect to cathode.............. 135 max 135 max volts 
Typica! Operation: 
DG Plate Voltage:.4.:) voce eee beines eee eine 825 400 475 600 volts 
DCUGrid-No.2" Voltage ¢ acai ae ee eae ik 250 250 250 300 volts 
Brom series resistor’ Of ase ee ceca oe ee 12500 25000 28000 37500 ohms 
DG@iGnmd-Nea oltagedmecr aces went facia coe ~75 —75 —85 —85 volts 
ronierid-Noet vesisior Ol sma teke nie ee nee 21400 21400 21200 21200 ohms 
Peak. RE Grid-No.1 Voltage. ic caese cs aces 95 95 108 107 volts 
DC Plate Currents Bat Ree eo eee ee 80 80 83 100 ma 
DCiGrid-No:2.Current- eee tice eer eee 6 6 8 8 ma 
DC Grid-No.1 Current (Approx.)............... 3.5 3.5 4 4 ma 
Driving Power MA pprox.) aceren on reee ee ene 0.3 0.3 0.4 0.4 it watt 
PowenOutnuu (Approx perenne een eae 17 22 28 44 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Circuit "Resistance fe an2 teehee Rome eee eee 80000 max ohms 


@ Obtained preferably from separate source modulated along with the plate supply, or from the 
modulated plate supply through series resistor of value shown. 

6 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DCoPustH. V OLTAGHE: oat duns mee tiie ee eee 600 max 750 max volts 
DC GRID-NO ZIV. OLTAGH). atte av iets Sch oa ear ae 300 max 300 max _ volts 
IDCGRID-NOMMVOLTAGH 4.0.06 te omens te ee Ee —200 max -200 max volts 
POPPLATE CURRENT 8; cGless ne Sore cease ERE De 100 max 100 max ma 
wD CaGRiIp-NOMtCURRENT: sack cee cen renee 5 max 5 max ma 
PLATHRINPUT atc ahs oie Soh his Shes Ono ae ee nee 60 max 75 max watts 
GRID-NOLZSINPUT Sr stoniche Sak eee oe On Leek 3.5 max 3.5 maz watts 
PEATE): DISSIPATION ac. 5 sac cro ete Oa ree ee ee ee 25 max 30 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 135 max 135 max volts 

Heater positive with respect to cathode.............. 135 max 135 max volts 


TYPE 807 
E-’=63 VOLTS 
GRID-N&2 VOLTS=250 


PLATE® MILLIAMPERES 


eS —— TT 


Cs an 
faAcna 
Fea 


1000 


CORLATE vous.” 
92CM 4676T3 
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Typical Operation: 


MG PIALe I WOLEAZE as seals. sos oss /e's'Gieal sive sie epa's oe rete * 400 500 600 750 volts. 
DG Grid-No-2 Voltage? .. occ e see ee eee ciemene® 250 250 250 250 volts 
From series resistor Of... 1.1... eee eee eee eee 19000 31000 44000 62000 ohms 
DC Grid-No.1 Voltagee .. 2... cece eee eens 45 A5 45 —45 volts 
From grid-No.1 resistor of... 1... ..- eee eeeee 11200 11200 11200 11200 ohms 
From cathode resistor of... 1.6.2.0 -s eee eee eeee 400 400 400 400 ohms 
Peak RF Grid-No.1 Voltage. ..........--seeeeeees : 65 65 65 65 volts. 
TEU PI ALE OULLOM Leer tie svete sa wees ese ome sine eee 100 100 100 100 ma 
WGlGrid-Nowseurrent; «nae soe eens seco ssc 8 8 8 8 ma 
DC Grid-No.1 Current (Approx.)......-.+++sseee: 4 4 4 4 ma 
Driving Power (Approx.).. 0... ee eee eee e tence 0.3 0.3 0.3 0.3 watt 
Power Output (Approx.).. 1.2... ee ee eee eee tenes 25 32 40 54 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Circuit Resistance .... 0.0... cece eee eee eee eter se tees 30000 max ohms 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequeney envelope does not exceed 115 per cent of 
the carrier conditions. 

® Obtained preferably from a separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. Grid-No.2 voltage must not exceed 400 volts under key-up 
conditions. 

e Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


TYPICAL CHARACTERISTICS AVERAGE CHARACTERISTICS 


TYPE 807 pe ie] TYPE 807 
E¢=6.3 VOLTS E¢=6.3 VOLTS 
GRID-N22 VOLTS=250 vel GRID-N22 VOLTS= 250 
70 140 
60 120 
Lt) a” 
ai © 
a rr] 
=50 $100 
< < 
4 a 
a a 
240 = 80 
a 
2 = 8 
430 = 60 
x fa) 
9 nd 
oO 
20 40 
10 20 
NeSham 
0 Too. 200. 300 400 re) j00. 200 300 400 
a PLATE VOLTS PLATE VOLTS 
92CS-6244T3 92C$-6247T3 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscilla- 
tor. May be used with full input up to 808 
30 Me and with reduced input up to 
130 Me. Class C Telegraphy maximum 
plate dissipation, CCS 50 watts, ICAS 


75 watts. 
FILAMENT VOLTAGE (AC/DC)... 1. eee eect cere e eee e cence e cers erreceees 5 volts 
FIMAMUNT OGURRENT. 6. 2 ds eres cee cris sense encom erie etiecieis ee 4.0 amperes 
AMPLIFICATION FACTOR... 0.2... cee cesscrss cece esses esate sensererencens AT 
DirREcT INTERELECTRODE CAPACITANCES: 
(Gailaien) Pi: 5 eo dee obb eo POOe CDOS SORT Od gb00T OC COCCI O COCO O DU CURIOG 2.8 pp 
asidl tontilanente so cece ces cere ic ieinle oe areiels a 1oo'aie wre aseiersroie erereje oretle, sel 5.3 ppt 
Plate to filament... . 2... cece cc cc cece sree rere rerseeercnns Brats retel seve: or 0.25 ppt 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


' and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DCiPLATE, VOLPAGH Seng cies s ciele cee Senos eae eee 1500 max 2000 max volts 
DGC: GRID. ViOLEAGH aos beevinlaia tanta, aes hel eae —400 max —400 max volts 
DC. PLATE. CURRENT >. inn ait onic tapkee ae aes OU e escent 150 maz 150 max ma 
DG"GRID. CURRENT) Ceiinie tn ists: VOR eee eta chac ae AES 35 max 40 max ma 
PLATE INPUT Mcciith « sve-o8 aia sneaers itn. aka Cea aie renee 200 max 300 max watts 
PLATE DISSIPATION <i) tess Scheie « unctteeecha ES ove ehiatoy svtctoraneartinas 50 max 75 max watts 
‘Typical Operation: 
DG Plate, Voltages, = 4 icc ciee)s, oS ee ei ele IO ee eee 1250 1500 2000 volts 
DC Grid Voltages 4 25.8 beecuudn eee tes ee eee -150 —-150 -150 volts 

Fromigrid resistoriol....ni-aei<iee teeta oe ean eee 4300 43800 4200 ohms 

From cathode resistor of............. do Eee 880 940 800 ohms 
Peak. RE Grid-V oltage? -c.a)-ne use eee <3 ce ee eres 290 300 280 volts 
DC! Plate Currenit: Seas src CRRo rs cece che Oe ate 135 125 150 ma 
DG Grid, Current cA DDprOx.) meget eee oe 35 35 36 ma 
Driving Power: (A pproxs) ee ae ee eee aie eee 9 9.5 9 watts 
Power Output (Approx.) 05 cane. «selon. ie ass oC 125 140 225 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 


ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


é Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 


Type 808 requires Small four-contact socket and may be mounted in vertical 
position only, base down. OUTLINE 32, Outlines Section. 

For operation at 60 Me, plate voltage and plate input should be reduced to 75 
per cent of maximum ratings; at 130 Me, to 50 per cent. Plate shows cherry-red 
color when tube is operated at maximum CCS ratings, and orange-red color at 
maximum ICAS ratings. 

When the 808 is used in the final amplifier or a preceding stage of a transmitter 
designed for break-in operation and oscillator keying, a small amount of fixed bias 
must be used to maintain plate current at a safe value. With a plate voltage of 2000 
volts, a fixed bias of at least —30 volts should be used. 


TYPICAL CHARACTERISTICS 


TYPE 808 
Ef=7.5 VOLTS DC 


GRID MILLIAMPERES 
iN 
{eo} 


=) 
200 400 

PLATE VOLTS : 
 P2CM=469)T, j 


600 
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AVERAGE PLATE CHARACTERISTICS 


Type 808 
Ef = 7.5 VOLTS DC 


PLATE AMPERES 


PLATE VOLTS (Ep) 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscilla- 
tor. May be used with full input up to 
60 Me and with reduced input up to 
120 Me. Class C Telegraphy maximum 


plate dissipation, CCS 25 watts, ICAS 30 watts. 


REL ANSIN TMV OL TAGE (AC/DC) sepspetaitte ts: «cae «lerarie cin © wieisr0u9 fries oie ein 8S ereusisieiey ie 
USUIAMAIIN TC UEDA oitey anal svat Deleted, allele jehelisietele os oumvgele 12's oe as estpane ovals ane 
AMEE TIRICATION ACTOR i io.- « s cieip athe ernie «218 wi oxsiler Ses ellel oaieP od usargions ©: siolevsl stage ee\ehe sie 


DirREcT INTERELECTRODE CAPACITANCES: 


RerTCN UMD te eee fe co cise cabo: odes obs, oO oo) et veel opel ct aerate! cr euanetele) atv atennieh ee 6e 
(Conta! diy TE SVSTNOE 2 Ole GE nD GING RDO Rilo SlcnG Cte Cn i 0 CRN Ce eee eC cae 
PRCTEOUE NEL AAT CLG Ie cick c iret alee) diel sib ais Laie oye but ad a) Mtaiateneds\inite Siete” wel slel dyaiiedutetere s 


92CM- 4678T 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy7 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS 

EET ATH VOLT AGI iat fie sco) sist clicretedhr «. bie nites le jenn yele ehsanye ie 750 max 
PPC TE VOICE GED otis siete, whe stavelle: ecyahen abalrarourigriiontlis ep niealiece —200 max 
DOU UAT CURRENT whos cciein die dc ope sis 6 oleae eteieut tee eierate 100 max 
Hy Ger ERE DINOS WHRCIREENTT, SE [oie 6 fo: sy vonm-osis ella) nee (yea or ol leas: atte vee 35 max 
TEXp/MIu oO! EE SEELOH Mp pom coal OPC BIRO OO MIG ren DT ROIS ORS gee Car 75 max 
PUWATH DISSIPATION ieee ele nck Sele ne oles ores winters” seve oye 25 max 


Typical Operation: 


PAC UP IAT V OLEADC tctcters cis terelsisiciviclucneseve: #710! 6,7 (Mleronteomaiaiete 500 750 
HOMO TIGUV O1CADE Gon ee. Fiesta ie Cicieesers “teisieieiae © ale ccs vier -50 -60 

ron OTid Tesistor Of 0). cis ss gaps wisie © Heresies oe a1 2500 3000 

From cathode resistor of... 1... 2.5 e cece eee cet eee 420 500 
Peaks REV Grids Voltage. ooo. ic ec iccapsgele serele eo pie cle elel arate 185 140 
POMP abe @urrer Com cs vsiet ase clstel aia one oheepode,staterate ite orks san 100 =100 
DG Grid Current (Approx.) 0 chs oe cee sel eee 20 20 
Driving Power (Approx.). 0.0... sce cece sees cece sees 2.5 2.6 
Power Output (Approx.).. 1... cece eee rere ee tence ees 35 55 


ICAS 
1000 max 
—200 max 

100 max 

35 max 

100 max 

30 max 


volts 
amperes 


upt 
nut 
wpe 


volts 
volts 
ma 
ma 
watts 
watts 


volts 
volts 
ohms 
ohms 
volts 
ma 
ma 
watts 
watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 


the carrier conditions. 


@ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 
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OPERATING CONSIDERATIONS 


Type 809 requires Small four-contact socket and may be mounted in vertical 
position with base down, or in horizontal position with pins 1 and 4 in vertical plane. 
OUTLINE 40, Outlines Section. 

For operation at 70 Me, plate voltage and plate input should be reduced to 88 
per cent of maximum ratings; at 120 Me, to 50 per cent. Plate shows no color when 
tube is operated at maximum CCS ratings, and shows a barely perceptible red color 
at maximum ICAS ratings. 

When the 809 is used in the final amplifier or a preceding stage of a transmitter 
designed for break-in operation and oscillator keying, a small amount of fixed bias 
must be used to maintain the plate current at a safe value. With a plate voltage of 
1000 volts, a fixed bias of at least —10 volts should be used. 


POWER TRIODE F 
Thoriated-tungsten-filament type 

810 used as af power amplifier and modu- G 
lator and as rf power amplifier and os- 


cillator. May be used with full input Ne 
up to 30 Me and with reduced input 
up to 100 Me. Class C Telegraphy maximum plate dissipation, CCS 125 watts, 
ICAS 175 watts. 


BILAMENT: V OLTAGH (AC/DC) oes & mis ctersoystelersic sustalensint soloist seat-aeyo al ersketereretersaateet 10 volts 
FIGAMBINT- CURRENT ooicne os. saichalete heleistc chelate etcrolauclotelsratete slieieksteehes ieieieceroteratote 4.5 amperes 
AMPLIFICATION: BACTOR S:.4crcies osceie oie aint ser eoeolere om een el eet che dar enec Noro ere 36 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid! to Plates Zikiccn Decieseecohers cists Stele syste ore eee wl tobere res eveterstc) esc eto lousre grenades fare 4.8 put 
Grid to filament. 25) cag. «6 pte deters Setar sale vARMe Meola seh Oat nicaparenaMems eaete =) ei stencee 8.7 ppt 
Plate to filament 20.25 yrs ciate oat ois Saeed sera eh attey hee etmek nore te iemey shelennerats 12 ppt 
AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum Ratings: CCS ICAS 
DC PEATH VOLTAGE? ..ciyerts Loa chatecein ncheR Ranier ere 2500 max 2750 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENTS. ............-+- 250 max 250 max ma 
NWAXIMUM-SIGNAT, PLATE INPUTS a cy atercicheteseeretabecenste nalts cts 425 max 510 max watts 
PEATH:, DISSIPATION Pe riatot vo. ske GPA ce cackiosweum cls yspnvoreberotoneteisaese 125 max 175 max watts 


Typical Operation (Values are for 2 tubes): 


DCrPlatel Voltage ski G inca ie cisieee a sieis ne emmtnie lel ane mene aes 2000 2250 volts 
DC Grid: Voltagep. <.ccsihas.cdelta Mant aeons Meee mle ttebals —50 —60 volts 
Peak AF Grid-to-Grid Voltage. iu. 3. 0... caspastaee eieeisie lee 845 380 volts 
Zero-Signal- DC Plate! Current «ye s.r creys 1s cekereieyes sek lol sai sor 60 70 ma 
Maximum-Signal DC Plate Current. SME CR ROTA Bene 6 420 450 ma 
Effective Load Resistance (Plate to plate) . Aecerettencioner es 11000 11600 ohms 
Maximum-Signal Driving Power (Approx.).............. 10 13 . watts 
Maximum-Signal Power Output (Approx.)............... 590 725 watts 


™ Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 

DGYPULATE: VOLTAGE iin srcccis euspers @ alatetenstels b aliclehetsoeitene serene as 1600 max 2000 max volts 
TIC’ GRID. VOLTAGE. isis oie eteccisie es corse lo sie othe ene Fore ae —500 max —500 max volts 
DC PLATE. CURRENT. 21, patel teeter erelee class alone oho ere boheme eee te 210 max 250 max ma 
NC GRID CURRENT .iicn o.tedepererereuss<telatepere trate oterets eretmanereace te 70 max 75 max ma 
PLATE LNPUT cic a) sys euvtahot ol eteage eyes cnc sencia sev bhets iris Caer poms Tetons 835 max 500 max watts 
PEATH DISSIPATION tevcls a.0 cabelas wietneie aide sense ereretete cauiete tree 85 max 125 max watts 


Typical Operation: 


DO Plater oltage: .\.ccccnevershesevshenevlerese sccstete cue calckewstoreieiohattete 1250 1600 2000 volts 
DE Grid Voltage Sr. MOS Hee ee ea ae waar -—200  -200 -8350 volts 

Froni: grid resistor.of! n/a PRR I ome da ase e s 4000 4000 5000 ohms 
Peak RE Grid Voltage 2. <\.. <i. «/0sis picisiviele caters lovemisieieniane : 870 370 550 volts 
DC Plate: Gumrentrncils ie ws vlaowateee Oats ete Arctic p 210 210 250 ma 
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DCrGrid CurrentiCApprox.)\. cos csv aicecsieehe  Actaetsiors take 50 50 70 ma 
Driving Lower CADDO: velco octal c oatioias ows weislea s sie.clere 17 Li, 35 watts 
EOWEE OULDUb CA DDrOXs)ereiaicts ccsrsferciaye ete: d1a (alle tel ev snayiecovajterstle 180 250 380 watts 


6 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
HD CHME TIGA TENA OUT A GUE 2) vlc sifai-cvolevolteye clelouaisicre obstsls, svelevst | chafe’ ove le 2000 max 2500 max voits 
OL G RID RV OLTAGH 97) ois cies 5%, cheieel Pre. loclle oa stetehecs. « Aieususces —500 max -—500 max volts 
Bey Oe aA PH OUTER IREIN Dotrayrs fey od os al are oh sIW ev eye) oir ov aiettevovel oi aarat cee of 250 max 300 max ma 
LG eCererDa © URREINT ayers nse. eicei suet bie elels skaioistieia-etshereuelaerecsrs. 3 70 max 75 max ma 
PETA DEON E Wore MMI sl ote a aot: & dh eisavererershonesev'edel othnaaeig!Gtarevatebs 500 max 750 max watts 
EA DEM LISSTP-A TION sycue totes. 55.0101. shel evel eel sts. the! sieng’el'si oaks a 6 faxetene 125 max 175 max watts 
Typical Operation: 
WONG EEAALORV OLCAZE oie oper acsl crevel ee euaudl a's. enol e Suasipicets 's aqahe. ats were. seca 1500 2000 2500 volts 
GG TIAMVIOlGALC Gaile oie auc ohare onere ersiaeore onesies or one erahectcriacets -120 -160 -180 volts 

OME gelG TESISCOROLia.a) a aie ols .e 6 als Lusponceet nieve eee a skiusnapales 3000 4000 3000 ohms 

Brom: cathode: resistor Of, 3). «ss sjerestae o we sieree owns ee 6 415 550 500 ohms 
Peake rs Grid av OLLALE tac). tyicis: Sauce scoltte eee Sauls og ws cers oe 280 330 350 volts 
PO EAECHOUIEED GM tetas cleo sheet. ciane: ater tiecs viesers ay eele leis entie s/erkue 250 250 300 ma 
GaGria Gurrent CApprox:.) toy. sic oss cieteie© sf8 vieiciels eneie rele 40 40 60 ma 
IDTivingvEOwer. CAPPLOX.) ./2 6 4 sists cri cies 2 0 eWwiers erapslerailene es 10 12 19 watts 
Power Oucouu CADProx. io cceis ne. Ste ole oteleve eh bie Sass. oa AMS HSS 575 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

@ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods, 


OPERATING CONSIDERATIONS 


Type 810 requires Jumbo four-contact socket and may be mounted in vertical 
position with base down, or in horizontal position with pins 1 and 2 in vertical plane. 
OUTLINE 53, Outlines Section. 

For operation at 60 Me, plate voltage and plate input should be reduced to 70 
per cent of maximum ratings; at 100 Me, to 50 per cent. Plate shows a barely per- 
ceptible red color when tube is operated at maximum CCS ratings, and shows a 
cherry-red color at maximum ICAS ratings. 

When the 810 is used in the final amplifier or a preceding stage of a transmitter 
designed for break-in operation and oscillator keying, a small amount of fixed bias 
must be used to maintain the plate current at a safe value. With a plate voltage of 
2500 volts, a fixed bias of at least —40 volts should be used. 


AVERAGE PLATE CHARACTERISTICS 


TYPE BIO 
E¢=10 VOLTS DC 


Z 
as 


0.8 


N 


et ae 


PLATE AMPERES 
IN 


i 


0.4 


Nines 


PLATE VOLTS(E,) 92CM-498IT 
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8il- A tised as af power amplifier and modu- 


RCA Transmitting Tubes 


TYPICAL CHARACTERISTICS 


TYPE 810 
E ,=10 VOLTS DC 


"GRID MILLIAMPERES 


o 200 400 600 800 
PLATE VOLTS 
92CM-4983T 


POWER TRIODE 
Thoriated-tungsten-filament type 


lator and as rf power amplifier and os- 
cillator. May be used with full input 
up to 30 Me. For operation at 60 Me, 


plate voltage and plate input should be reduced to 89 per cent of maximum ratings; 
at 80 Mc, to 70 per cent; at 100 Me, to 55 per cent. Class C Telegraphy maximum 
plate dissipation, CCS 45 watts, ICAS 65 watts. Requires Small four-contact socket 
and may be mounted in vertical position with base down, or in horizontal position 
with pins 1 and 4 in vertical plane. OUTLINE 39, Outlines Section. Plate shows no 
color when tube is operated at maximum CCS ratings, and shows a barely percep- 
tible red color at maximum ICAS ratings. 


HILAMENT VOLTAGH'(AC/DO)05 |. cee ete ee eee eee ee eee 6.3 
EILAMBNT CURRENT 42 SELESER ALE FR ohd RO Ln ae Te eee 4 
AMPLIFICATION: FACTOR ® 2250) gency: brs as Loe Oe ED teks dase er ereneas 160 


Direct INTERELECTRODE CAPACITANCES: 


Grid to plate 


5.6 
Grid to filaments ®, Ps doen te ceed One tie iter nk ieee ee ene 5.9 
Ora 


* Grid volts,-1; plate milliamperes, 20. 


AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum Ratings: CCS ICAS 

DCLPLATH VOLTAGE 75 pantie eras cee aiie 1250 max 1500 max 
MAXIMUM-SIGNAL DC PLATE CURRENT®.... 175 max 175 max 
MAXIMUM-SIGNAL PLATE INPUT®........... 165 max 235 max 
PLATO DISSIPATION Sapir va ietierstisioreite 45 max 65 max 


Typical Operation (Values are for 2 tubes): 


DGC Plate, Voltage re sreiun ceaie a teamletees 750 1250 
DGiGHiG- WV oltagetaads..t ic seen vine aie 0 0 
Peak AF Grid-to-Grid Voltage............ 197 145 
Zero-Signal DC Plate Current............ 32 50 
Maximum-Signal DC Plate Current....... 350 260 
Effective Load Resistance (Plate to plate).. 5100 12400 
Maximum-Signal Driving Power (Approx.) . 927.5, 3:8 
Maximum-Signal Power Output (Approx.).. 178 235 


= Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 

ID CRPUATENVIOUTAGH Baal. cities sasecsee coke. oats 1000 max 1250 max volts 
PNGIGRIDAVOUPTAGHAE pick oe cis fate Ol Sein ch ewe eee —200 max —200 max volts 
PORE LATE CURRENT oregano +c vee cca gee Tee Ane 125 max 150 max ma 
HUe GREDIY OUTEREIN Logi roe os die uals exesons, oes os ee ok ah 50 maa 50 max ma 
EDA GUO) NSERC. SOG" Soe See a ne OR Regia a mn em ee 115 max - 175 max watts 
TERMI ISS ATION Mtoe so aio cishes oe ole ee ee 380 max 45 max watts 


HRCA ALE OLAS EMT TS a.) fe ea cid « Aide ose heuebdoness 1000 1250 volts 
PAD rid eV Olea re gyrer 2 Ses, of cies st hone carci, soho els —55 —120 volts 

BOLING T CILeESISbODIOLS uciafs erik sie Wade Oh cc ee ead 1200 2700 ohms 
Heeaienis BeGrridmy OlbAPEn AEA se. iste cl svith «te Gielen ok cium ed 150 250 volts 
PPO a LOMO ULTEN tre. cralsa te ele See nies ee Pon doe hal oe 115 140 ma 
Pope ridsCurrent: (A pproxs):s 5, 5cta Heloise oe, Gore ek 45 45 ma 
pmVIno CLOW et CADDrOX.)icnsirs vices deine cece b nodtahnwre ns 6.1 10 watts 
EowemOutput: (Approx) cc ccieas cis iden sct, Suse we ahve Gace 88 185 watts 


6 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: . CCS ICAS 
DOME AGES VOLTAGE. spas: cVerotealesds dstsre.n quardia sis aee Getade ee ais) 2 1250 max 1500 max volts 
WD CAGRIDEV OUTAGE G2 as fscine Stie cate lca bog ccatede Oars oes —200 max —200 max volts 
DOP UA TROCURREN TS iieiice he oe losin can Deere eee 175 max 175 max ma 
WO RGHIDTOURREN TA At 0), jc chore oe Sys 6lgisésscrel seis, ask oes os 50 max 50 max ma 
Toa UMN ERE URmRD a ctiay'alei cists, ahciaia ¢ ielbie seo weio OAD asa Scribes 175 max 260 max watts 
PPR A TE OISRIP ATION te care s\ncascctslete s.s0h 0 siason vie aisha. iso 45 max 65 max watts 
Typical Operation: 
ENG PE ALARVOEAL cB rec ier vclasstele, one ob % [ays « Sanh ats Garetagic ovatiis Me 1250 1500 volts 
Se Gat PAVIGUEA TO Qi Pe a8 «chs cvete cia eeepateleva tiers 6. Tees, holes —50 —70 volts 

rhe rleeCelstOrm Ol rsnrae ah seh cis cette «hoe ace. 1100 1750 ohms 

rors CALNOGE TesIstor Of. 204 sclera fd.c oh v hare deed oe 270 330 ohms 
HeCAnre Sea PIG MY OLLAZC Rien ot tele a. 5 uty ce erat anas suche cue cee 140 175 volts 
Eat eM TETOING cr Bo coh cei ao ae Caalrei oie) 6 SUE. disce wee he @ pckaoe 140 173 ma 
PGI CALTON, CADDIOX) soveid elt casei Sk chen eiierashecclevs © 45 40 ma 
Dirivinee-owern CAPprOx:) sis se eos ea eens Pe ee ela Baik Yj aal watts 
PG Were O UCU GCA DDLOX.)! reds pars mix sea ste. en nee ee £35 200 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

é Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods, 


SELF-RECTIFYING AMPLIFIER°— Class C 
Maximum CCS Ratings: 


EUS REUA DMMAVOETAGED os Siclers aevewetshe! ont ele Mere ences oe tao Saw a oso 1750 max volts 
PCE RID AVOUT GE h0/< 15 ciel Ais nr aia bout elibr ec cbohe oa eadlce eet ee ee —125 max volts 
Me) CEM LE, COMTEREREIN Wo of ciiay ovols (cle oth ale eh ie BETS BERL z ice ahs fare wtibgee WM isons im ce ne 65 max ma 
LOKGI (CHEva ay (Ci vay a See 5 cae at GRO SAC ane ae i =a 25 max ma 
ELAN a LISTAG LES © O'S ROR OORT RIG OIE SIE IIa iad Pee SA Pe 2 edie REE Sa 125 maz watts 
LEA TEI ISS ATION pyc) sia-cystinentas RiLR lke Groat eine eg keoan me 45 max watts 


Typical Push-Pull Operation at 27 Mc (Values are for 2 tubes): 


UNIS SE Late mV OLCAS Oba setae tee ancl sheira ma raieielcls eis iait wiieunis bes tat oro ae ene ine ene 1750 volts 
IBS) ORSTE NRTA ye See Rn am rd rR Uae nen oi | ~70 volts 

Ore OT] CEM CSISLOMIOL wetey ciara o1.) or atuhs ale aapaniiics voce o's st casen Ce elec ons eis ook 1500 ohms 
OMEN ALE ROUITCH tower hae Maha v5 tates aeetsl > alsy eel ssiesevitas ©. aPeiaseunveus mucabec tao Noran dee chaks 130 ma 
PMR IGE UITED L GADDEOXS) tinay. oe sees & ethos on ers GRTA shllei ea areata core 46 ma 
OTAMINOVEOWEL ACA DPLOX.) Ol 34 sic) coe 4, vieviclersusreih  iev0.0) ascot vcecckeve le olvctoeicke occtale 12 watts 
OW CTRL UR CA DDLOX. ) rays rots cathe ete eiaiee eee te oie losis) RT re ce ee acre ; 175 watts 
Useful Power Output (Approx.)—75-per-cent circuit efficiency ............ 130 watts 


4 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 
@From a self-rectifying driver. 
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AMPLIFIER® —Class C 
With separate, rectified, unfiltered, single-phase, full-wave plate supply 


Maximum CCS Ratings: 


DCO! PLATH! VOLTAGE. care sci ties ciocspersieleleuelipiiels) eleheloistel.e is) *\elerousl elsveielereielel « 1125 max volts 
DE GRID V OUTAGE eo nie Siete ence tacalete\ sre shelalslis! ole! oho) slexens)aip stew els) ele} iil -125 max volts 
DC) PLATE GURRENT ce «os cidle ce tre die aiotene ee heleia oi wists ajo sie are aiael sia siiptolehera 160 max ma 
BE. GRip CURRENT. «cs cccc cis > ol ctele sienere a) Siete telelatel ore) ols a1 siete talernisyensienaiayaleielloie 45 max ma 
PATH [INPUT A oe oe chore sleet ois aero etersieds aioe skeletehels atetel esha si eta.aehetaletaiel.siezote 175 max watts 
PLATE DISSIPATION. ...occccsccccccrcsvecsssverescscseressensresoese 45 max watts 


Typical Operation: 


WO Plate Voltager: & oslieec cisieveto lems ceteiy seyeie ele. s)eis of ore) eleicreimisin sisi sieesiers hsi0i® 1125 voits 
DC Grid’ Voltage.G" e.. « srecerstals siteetsiore eles sveyeisteonl a) erence os e/eiimror.s nie sree ele rele -35 volts 

From grid resistor Of... 12... ccc cece cece tee tee t tence necceceeecens 1400 ohms 
HC Plate Currents fo. can crete tie os ooo too be aye suctier se aoe, ares siotolaensleuesele nis 125 ma 
DC Grid Current (Approx) -<. - a. sacs e eh > sole ese meri sielvina © 25 ma 
Driving Power (Approx.)“*.... 0. cece ccc eee ce tee e cere rete ct ercceeees 3 watts 
Power Output (Approx.)...... 0. cece cree eee tere reer eens see ceesens 135 watts 


4 Power input is 1.23 times the product of de plate voltage and dc plate current. 

4 Obt&ined from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 

44From a driver having a rectified, unfiltered, single-phase, full-wave plate supply. 

©The 811-A is not recommended for oscillator service in applications involving wide variations of load. 
For such applications, the 812-A having a lower amplification factor is preferred for its ability to oscil- 


late over a wide variation of load. 


AVERAGE CHARACTERISTICS 


TYPE BII-A 
E¢=6.3 VOLTS OC 


800 


a 
fo} 
oa 


a 
° 
° 


Pia | taal, [ ms er Se a a 
200 Fabs ie be os oes fd 
Kee Lae 
if +60 DS SE ea OS 


PLATE(I,)OR GRID(Ic) MILLIAMPERES 


fete) 
PLATE VOLTS(E,) 92CM~-6075T 


POWER TRIODE 


Thoriated-tungsten-filament type 

used as af power amplifier and modu- 

81 2s A lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 30 Mc and with reduced input 

up to 100 Me. Class C Telegraphy maximum plate dissipation, CCS 45 watts, ICAS 
65 watts. 


FILAMENT V OLTAGH: CAG/DC) 5 5 seit late ec olelsl ole ciel oteleiels etevele taratetabelatels oeleleialele olete 6.3 volts 
BILAMBNT CURRENT: ..., ecstehsteicrcrciatctere chelate) stepnicns soiaietoloteteta etehatellelsjeeterstel erate : 4 amperes 
JAMPLIFICATION PACTOR? citz nie stein cieitelatclelene oi cloteo cliehelolelietateldisiarele) sisi eieletiei olleioaele 29 
Direct INTERELECTRODE CAPACITANCES: 
Grid! to; plates? lees nes, Costes faseae etenahetelb okeleloveteiere elerei tei snele le /e\-elers siaiets 5.5 ppt 
Grid! tor filament ys aeie ae hha ierctne lene ter otictec cree tone sake lebelietenleterceer siseiietet= fe) oparan 5.4 pf 
Plate to filamentiaics.« sc crchersuente Oates ciladevalale.ctersnetorsen tern toieua tiotaleKeenleraleistete , 0.77 fina 


*Grid volts, -30; plate milliamperes, 30. 


AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum Ratings: ccs 

HOMCEDSIA TEV OUT A GH aA aN ie a sre corsiave ai aiclnvarevsaeniahaiiel ere, ices, < 1250 max 
MAXIMUM-SIGNAL DC PLATE CURRENT®......... aI oiciohte: 175 max 
MAXIMUM-SIGNAL PLATE INPUTS. .........2ccecsee S28 165 max 
CATH MDISSIPATION Mae ais.cccee nce ccoee ee aes erolelstevaiers crete s 45 max 


Typical Operation (Values are for 2 tubes): 


PC BE LALOUV OlGAP CRN fa aa) cl ats oli ekevorn 3 ae ePoceyshels Wwate: eksieuabe, ater 1250 
INORG TIC OLUA GY CTP mes archeicycvccchcdevoceretecoiets loses sree ecoiale ein aie eral —40 
Peat PEG rid-bO-Grids VGltage amas). os) crerereie vi ave cic ei vicle ove 225 
Zeroesignalw ED Gublate Currents «otters « ietersia’s’« aceresealsoeerere 6 22 
Maximum-Signal DC Plate Current................20-- 260 
Effective Load Resistance (Plate to plate)............... 12200 
Maximum-Signal Driving Power (Approx.).............. 3.5 
Maximum-Signal Power Output (Approx.)..............+- 235 


® Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 


ICAS 
1500 max 
175 max 
235 max 
65 max 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS 

DCEPLATH VOLTAGE © < c-c'c lis sisieicjelsic v ctelt > aisle s\eice aie. siere:s 1000 max 
PICMGRID AVI OUTAGE 150 (o1.) aleveleloleleieleso\clnlele «ie elo \esyalelsuslersi sists ls -—200 max 
HAC MIE TA TRIE ECEUEINUT ot deve) Veretclcreialielsielareisl onsiasronaiseersis sreneesiersis 125 max 
CLG REID © URREN Tri aerctciece cnaielet eareie aie ee soreaivion cota are 35 max 
ATR MUN Tear Fa cera) s cieval clever c¥ol eel aise ene sista leccue eieraievenle 116 max 
TIATED) ISSIEA TION: | .ycleje cratcciereie clele Sis eid b,c ele ofa ehel sai seer aren exe 30 max 


Typical Operation: 


CRE IAteRViOLLALC tiseiers ai eilcieisisiel sles eis sie si eresayerehelcrele sie ev eieie 1000 
TD GaGriGav OLLALO Guten ae ils eleiela sieie ofeCeie, «lskere) olslers uate o'shole: 03 -110 

POMPEII TCSISLON OL ols) eitreie vain areal cicne avernierereie mesa sre ncce 3400 
imealio RAD (patel WOLYNES onic ooo douddodcnaee aodaabond auc 220 
GePlateuCurrentas ois, ofseleyer sie e.9.sudiesko oleusioietelos siolsteie’ svete. 115 
WCAG CUurrents(A DPLOXa) oy sees sie iors ele seis cle « fisrais overs one's 33 
ID rivgn eee OwWers CADDIOX:) licks aevece cisie oies e4o wiels aiepereis <vereieioi 6.6 
Power OuiputiCADDroxk:) iy .0scs.4 <0 svls eis ais re ctslahet< Percy erorend sens 85 


ICAS 
1250 max 
-200 max 

150 max 

35 max 

175 max 

45 max 


RCA Transmitting Tubes —$—— — 


volts 
volts 
ohms 
volts 
ma 
ma 
watts 
watts 


4 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 


supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS 

MGCP EEATREVOU TA GEiataiehcust sexchereloroieloderel laters aie esate) sieret serous s 1250 max 
ID CI GRID MVOL TAGE apeioec eat) oietie ove xonelelincorteie re anetstonsicbonsnazsleouse —200 max 
DCR GATHROURREINT -cccise icin evel excie stores actus, sre oiela sare er acatereye ess 175 max 
GCN MACO ORE ENT fin hcyaseiels, sus, sfecolers ow valele arn se lei svatalsiferel aes 35 max 
EA UF May EAU Memeete a cr cyoiareleyevoreler eves: .cle loser oxstere oie storentie ovstatsterals 175 max 
PRA LEU LSSIE A TION aici ciciofohereleteroloieicne seis aletcnereveraistens oxchels C 45 max 


Typical Operation: 


1) CePIATO UV OLGALE aichars love ares 5:6 ofeys,o1e-e be 0 eters iste tenet saiaie toes 1250 
DD CEGTICN OLGA GES eyes claw cietsinve rere eters view sejeteleracelaeisrers!.« -90 

Pronterid resistor OL 5 ers, sis teieis is: sls orem ole cnols Snares tataretans 3000 

From cathode resistor Of. 6.0.00 669 000s sae ii baldtensine 530 
Rear hy ba Gr1d av Ol tay Coie rer aeieasitte aisle eterels) otsie ae oMeereielens tous G 200 
iP) CuPlaterC urrent acts .te «ics sotarelatvusis eins eisibraiers fs « oleuetaur aleve 140 
MCiGridsCurrent CADDIOX:) creierereie elena » er ebetels.¢eiels teteces 30 
Mrivingieowen (ADDIOX:) asec aierletele the <pePintsre.escievstslerarsiere 5.4 
Pawer OutpubiCADprox.) Grist <takaiais erie sissies vane rele take: « 130 


ICAS 
1500 max 
—200 max 

175 max 

35 max 

260 max 

65 max 


volts 
volts 
ma 
ma 
watts 
watts 


volts 
volts 
ohms 
ohms 
volts 
ma 
ma 
watts 
watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 


the carrier conditions. 


@ Obtained from fixed supply, by grid resistor, by cathode resistor, of by combination methods. 
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SELF-RECTIFYING OSCILLATOR OR AMPLIFIER—Class C 


Maximum CCS Ratings: 


RMS PLATE:-VOLTAGH torts come selanhe es wae eee ite cae o te Tre 
DC ‘GRID VOLTAGE Hiway + -amiad ai toe k ieee is cee cE aL ee ee 


Typical Push-Pull Operation at 27 Mc (Values are for 2 tubes): 


RMS: Plate, Voltages, \ cx, Sin a ccueic Sepsis ce eee ate teens ee ae ee 
DC Grid Voltages 

From gridiresistor ofS .cine hp oalsenes fee oe OU ore ee ree 
DC. PlatesCurren't 1a, eons wid, ccrt atom ieee ao oe ae ate ee eee ee ce 
DG Grd iCurrent (At full load)ia waar epee vrtiek coke ae eee 
Driving,,Power (Approx: © Sein mnuries bisoe mite Po Eee oe eee ae 
Power Output (CApprox:) so ucincoe ceca ee Oe ee aie ee Bo eee 
Useful Power Output (Approx.)—75-per-cent circuit efficiency ............ 


1750 max 
—125 max 
75 max 
20 max 
145 max 
45 max 


a 2 <a 


150 


volts 
volts 
ma 
ma 
watts 
watts 


volts 
volts 
ohms 
ma 
ma 
watts 
watts 
watts 


6 Obtained from grid resistor of value shown or from.a combination of grid resistor with either fixed 


supply or cathode resistor. 
® From a self-rectified driver. 


AMPLIFIER OR OSCILLATOR—Class C 


With separate, rectified, unfiltered, single-phase, full-wave plate supply 


Maximum CCS Ratings: 

DC PLATE VOLTAGE Fait cic utoiectatete he mene oe Grate Le ETC sk aE 
DC -GEPD VOLTAGE Senn - tata else a) sins enter okie ace Leer cere 
D.GEPLATH: CURRENT Sa ace Melty scetehe etre etre eels Sie oe Beene 
DGC GRID! CURRENT ay .c10 comics oer in Cee ade eee 
PEATE INPUTS ccs.g 2s shale ls Coe oe te cet Bie ae Ee eee RE 


Typical Operation: 
DC Plate Voltage Vicki lias viet eeneie coer ce EET 
DC Grid Moltaged uo aneeshatti ER EA Eee Le Eee 
From gtid: resistor Of 30.0.2 och Rusa oe sl tee ee eee Cee Eee 
DCWlate Current. anatyacidyewhaennenseica oe eer arate Oa Toe ee 
DC: Grid Current (Approx,) gaan wee eer oe eee eee 
Driving-Power (Approx) “9 ese eee oe Eee eee A tae 
Power Output: (Approx!) noe cane eee ne ener ee eer ee ee ees 


1125 max 
—125 max 
160 max 
32 max 
175 max 
45 max 


“ Power input is 1.23 times the product of de plate voltage and dc plate current. 
6 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 


supply or cathode resistor. 


““ From a driver having a rectified, unfiltered, single-phase, full-wave plate supply. 


AVERAGE CHARACTERISTICS 


PLATE (Ip) OR GRID(I¢) MILLIAMPERES 


PLATE VOLTS (Eb) 
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== RCA Transmitting Tubes 


OPERATING CONSIDERATIONS 


Type 812-A requires Small four-contact socket and may be mounted in vertical 
position with base down, or in horizontal position with pins 1 and 4 in vertical plane. 
OUTLINE 39, Outlines Section. 

For operation at 60 Mc, plate voltage and plate input should be reduced to 89 
per cent of maximum ratings; at 80 Me, to 70 per cent; at 100 Me, to 55 per cent. 
Plate shows no color when tube is operated at maximum CCS ratings, and shows 
a barely perceptible red color at maximum ICAS ratings. 

When the 812-A is used in the final amplifier or a preceding stage of a trans- 
mitter designed for break-in operation and oscillator keying, a small amount of 
fixed bias must be used to maintain the plate current at a safe value. With a plate 
voltage of 1500 volts, a fixed bias of at least —45 volts should be used. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 8] 3 
lator and as rf power amplifier and os- 
cillator. May be used with full input 
up to 30 Me. For operation at 45 Mc, 
plate voltage and plate input should be reduced to 87 per cent of maximum ratings; 
at 60 Me, to 75 per cent; at 120 Me, to 50 per cent. Class C Telegraphy maximum 
plate dissipation, CCS 100 watts, ICAS 125 watts. Requires Giant seven-contact 
socket and may be mounted in vertical position with base up or down, or in hori- 
zontal position with pins 2 and 6 in vertical plane. OUTLINE 47, Outlines Section. 
Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 


PAM HNTEVOUPTAGH (AC/DC), wrest cr ajate.vietelars a 5)5.275i(0)< 5, vuasiin) eee \e.leLeiieiwle si.oiaiele 10 volts 
PES EET ANORING ol Gr ES RREGN ESO ste totercna. a ciciaue siete cioieFataualeiare;cirsieisis.o eusieys aie Scere e.syele le are) > 5 amperes 
APA SORINTR OT AIC Ete ote oer cn a etaoe «ai cue cee ¥octereia ete oi oe Sieve sin he's fi pisys|-aisi0) 9.8 3750 pmhos 
MiG-NACPORS GriduNO-a LO Grid) NOSE ic. . csr: apriscccsis wielsie.e ons oversee aaue lee 5 as 8.5 
DriReEcT INTERELECTRODE CAPACITANCES: 
ISAM O-SELORDIACOM mts ters = se toate sitraiace rain aie trae eh stnhses nee ee ier e Sao/ies sa «eke 0.25 max ppt 
Grid No.1 to filament, grid No.3, internal shield, grid No.2, and base shell 16.3 wp 
Plate to filament, grid No.3, internal shield, grid No.2, and base shell... 14 upf 


* Plate volts, 2000; grid-No.2 volts, 400; plate milliamperes, 50. 


AF POWER AMPLIFIER AND MODULATOR—Class ABI 


Maximum Ratings: CCS ICAS 

CEE ATH SVOE TAGE tre sic, a ctateld cartoons ens cos psaalio sls jepecciiouepeuaacive 2250 max 2500 max volts 
DC GriID-No.2 (SCREEN-GRID) VOLTAGE. .........++-++5- 1100 max 1100 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®...........--+-- 180 max 225 max ma 
RUAKIMUM-OGNATOE LATE INPUT M. Nt slow iyascls eats lseneiercevetel> 3860 max 450 max watts 
MAXIMUM-SIGNAL DC Grip-No.2 INPUT®.............-- 22 max 22 max watts 
HETTA ERO ISTRATION Stes sauce catede a fisrareis aie sverese iets suexlebons iewiaus 100 max 125 max watts 


Typical Operation (Values are for 2 tubes): ~ 
PD OSPIA CONV OLA LCi ayers are alee oisiay vlelate(e orec-R> ove eliyini = 1500 2000 2250 2500 volts 


DC Grid-No.3 (Suppressor-Grid) Voltage*....... 0 0 0 0 volts 
DIOLGrid NOs. V OWA CEL 2 4) Siakelc si = w ckelele wc: dialsiel ove se 750 750 750 750 volts 
DC Grid-No.1 (Control-Grid) Voltaget.......... —85 -90 —95 -95 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage........ 160 160 170 180 ; volts 
Zero-Signal DC Plate Current...............+4- 50 50 50 50 ma 
Maximum-Signal DC Plate Current........... f 305 265 255 290 ma 
Zero-Signal DC Grid-No.2 Current.............. 2 2 2 2 ma 
Maximum-Signal DC Grid-No.2 Current......... 45 43 53 54 ma 
Effective Load Resistance (Plate to plate)....... 9300 16000 20000 19000 ohms 
Maximum-Signal Driving Power (Approx.)....... 0 0 0 0 watts 
Maximum-Signal Power Output (Approx.)....... 260 335 380 490 watts 
Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit Resistance. ........+..+-eeeees CAB ROS aC DERIOOD ... 30000 max ohms 


RCA Transmitting Tubes 


™ Averaged over any audio-frequency cycle of sine-wave form. 
“ Grid No.3 should be eonnected to the mid-tap on the filament-transformer secondary winding or to 


the negative end of a filament operated on de. 
t Preferably obtained from a separate source or from the plate-voltage supply with a voltage divider. 


+ For ac filament supply. 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 

TCO PLAT: VOLTAGD cee eee e ee eee eee 1600 max 2000 max volts 
DC GRID-N 0.25 OLTAGHOEE Ronen ncn oe ee 400 max 400 max volts 
2G! GRIDSNOM, VOLTAGE ta, see toes ieee bene -300 max -300 max volts 
DC PLATH CURRENT] aetee ene eee ee 150 max 200 max ma 
DC'GRID-N OAC CURRENT Meee een eee 25 max 30 max ma 
PEATE) INPUT preston ein oe Nae Te ee 240 max 400 max watts 
GRID-NO!2 INPUT! ie roan ce re ae eee ee 15 max 20 max watts 
‘PUATE DISSIPATION Fates cen eee oe One ae eee 67 max 100 max watts 


Typical Operation: 


DC, Plate: Voltage cciennn ee hetero ee 1250 1600 2000 volts 
DC GraNosi volta cess err gh nea eee ee 0 0 0 volts 
DC Grid4No2ey oltave gin ene eee ee 300 300 350 volts 

rom. series: resistor Ole sane yeaa ee one eee Ei 27000 48000 41000 ohms 
DC.Grid-NoilaVoltage 6 = stot aoe ee ee -160 -160 -175 volts 

Brom' grid-No. i resistor of. yee aes ee eee ee 12500 138500 11000 ohms 
Peek RE Grid=Nol Voltages. see aes Gee 250 250 300 volts 
IC -Plate: Currentsygy. tel ee einai ieee, nee Bee as 150 150 200 ma 
1) CiGrid-=No;246 Urrentare ane teeter eae ee eee 85 30 40 ma 
DC Grid-No.1 Current (Approx:) 00-5) o. see eee 13 12 16 ma 
Orting Power (Approxiiee sete cer ee eee 2.9 AT 4.3 watts 
Powér Output (A pprox:)) otis. aise oie ates Roe neo 140 180 300 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No-1-Circuitsresistancege.. ua nch ee eee ee ee een eee Eee 30000 max ohms 
“ Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on de. 

é Obtained preferably from separate source modulated along with the plate supply, or from the modu- 


lated plate supply through series resistor of value shown for each operating condition. 
6 Obtained from a grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 


either fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
WIGePLATH VOUCAGH cat cick elena eee Cee eee 2000 maz 2250 maz volts 
DCG iGRIp-NO.2; VOLTAGH). -.eetee on ecko oon 400 max 400 max volts 
DC. GRID-NO:1S VOLTAGE ne eet nei ee eee -300 max -300 max volts 
DC PLATH CURRENT ee ee tee eee oe eee. 180 maz 225 max ma 
DGYGRID-NOMiCURRENT a See ee ee once cece aioe 25 max 30 max ma 
PLATE INPUTQELGR wok. cit cornet ne len OAee, an w eatee 360 maz 500 max watts 
GRID-NO.2) INPUT Naha cele chee oe eee 22 max 22 max watts 
PLATH) DISSIPATION? cules rent eee ee 100 max 125 max watts 
Typical Operation: 
DWC rPlate Voltageqsa ence oer ante eee 1250 1500 2000 2250 volts 
DC Grid-No-3sVoltage* sae ee ae 0 0 0 0 volts 
1G ‘Grid-No:2)V oltace’$ mene eee eee 300 300 400 400 volts 

From series resistor-of see oe eee 27000 40000 386000 46000 ohms 
HU Grid-No:l Voltage} ©) see eee ee —75 -90 -120 -155 volts 

From grid=No-l resistor of wine en eee 6000 7500 12000 10000 ohms 

From cathode resistor of..............00. ‘ 330 400 520 565 ohms 
Peak RE Grid-No-15 Voltagernmn. ame ieee 160 175 205 275 volts 
DC Plate |Current sat ee hei cee eee 180 180 180 220 ma 
DC Grid-No:2 Current wee eo oe pee 35 30 45 40 ma 
DC Grid-No.1 Current (Approx.)............ s 12 12 10 15 ma 
Driving Power (Approx.) a saceieiese cee : lee 1.9 1.9 4.0 watts 
Power Output (CApprox.)cv.i).necnetsteeete eter 5 170 210 275 375 watts 
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Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. ... 0... cee eee tect e ete e eee ees 30000 max ohms 
# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

4 Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on de. 

% Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown for each operating condition. Grid-No. 2 voltage must not exceed 800 volts under 
key-up conditions. 

+ For ac filament supply. 

® Obtained from a grid-No.1 resistor, from cathode resistor, or from a combination of grid-No.1 resistor 
with either fixed supply or cathode resistor. If preceding stage is keyed, bias must be obtained partially 
from a fixed supply to limit the plate current and plate dissipation to a safe value. 


SELF-RECTIFYING OSCILLATOR OR AMPLIFIER—Class C 
Maximum CCS Ratings: 


UNIS ePMA TH) MOETAGE ayo oicleicls cleus psicisie lols elesers mye ont ig cieoisie si bregeinis av visee te © 2800 max volts 
RUMIS GRID=NO 2 VOLTAGE... ce es wwe ere oes stereo culolslessiie sereielel wiele eyes 550 max volts 
1aXG) (SHEDS) AUTH UNGDIE Gein Go aro on cod Do Geran OG o oases Cac tau tSOnO IDS Clit acsr -100 max volts 
I GEPTATHGURBENT facie csi tie cis ote er ere ©: olor ia: foligyvias sis epenn tse eieneuesoial a piaper’ tie 95 max ma 
DC GRID-NOAL CURRENT) oe oslo cies ns rere eye pew ye ie matics eve 10 maz ma 
TAT RIE NEST URO ire eee ie isn, sievecsdodeip eset ee sie les (eminspneibieate @ suaiyr'a sol ale saeiskeisions 295 max watts 
GEIB INO Or INP ULE oie jpisicies leis clelcicl eo os cieisiey oiehoisiaiete wininisisie cnr eiese)sisele 22 max watts 
PLATES: DDESSIE A TION ee oi nctsietelcle elo cle icteladareleie = = -h-\-1rlolr ole el e,* sieges ole we ims 100 max watts 


Typical Operation: 


RAS Plate Voltages. aoc scleew cio oe vce memes cea vyneceeensens essere 2800 volts 
WG Grid=NiosS WWoltage sn, own cess « cccunte wie oleic yn wes eel biste bin weit minnie) siciee iors 0 * 0 volts 
RMS Grid-No.2 Voltage? 2.0.0... cece esc ee tee eens ene etc ercens 530 volts 
DC Grid=No.l Voltages ©... eee tee tte eee tree reteset teen emcees —3T volts 

From grid-No.1 resistor Of... 2.6... e eee e eee eter eens 37000 ohms 
MGCP tate Current seni. orice sal clelnie oa ars epsivishormlece ory elena iio Fe sieve bie lale 95 ma 
DG Grid-Nd.2 Current... 2... cece cere cece tener newer e sence tene 12 ma 
DG Grid-No.1 Current (Approx.). 0... . sere cece etree ere tee cee tees 1 ma 
Driving Power (Approx.)@. 2.0... sees secret eee rete ene ener eees 1 watt 
Useful Power Output (Approx.)—75-per-cent circuit eficlenCy ae eeinns s+ el 170 watts 


@ Power input is 1.11 times the product of the rms voltage and the de current. 

4 Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of filament operated on de. 

5 Obtained from a separate ac supply in phase with the plate supply or from a low-voltage tap on the 
plate transformer. Use of a grid-No.2 series voltage-dropping resistor is not recommended. 

4 Obtained from a grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor and 
cathode resistor. Fixed-bias operation is not recommended. The bias resistors should not be bypassed 
for the plate and grid-No.2 voltage supply frequency. 

4 From a self-rectified driver. 


AMPLIFIER OR OSCILLATOR—Class C 
With separate, rectified, unfiltered, single-phase, full-wave plate and grid-No.2 supply 


Maximum CCS Ratings: 


DG PLATE) VOLTAGE. coc ae cence ne censors ne cine stssncjue ne crp ects ete 1800 max volts 
DG GRID-NO.2 VOLTAGE. «5 so joc vireo piss ins eee te eennriet ccc. 360 max volts 
TDG GRID-NOsd) VOLTAGH ej, 015 oo: osagrsoner einai ofseleis nlewivieisn ri scien een Hi8\s —200 max volts 
DC PLATO CURRENT. «oo. cc esse eens erence mee nis sfersiree sites bee 190 max ma 
DG GRID-NO.1 CURRENT... 22... sce ere bret c epee see rer sees ree teeres 22 max ma 
TWAT RS AUB » 6 on pod OOS DOOD O C0 TOD SO OGIGID CD CxO ORT OG ICOIO.5.O OI TO OIE 360 max watts 
(Cm mIN@O lium) cago code dob on COORG oD O0NUnmu0L Cc 6cOU GO CoCo Gn OOOt 22 max watts 
PLATH DISSIPATION js 0. ccc cc cen oars enw ccrrsrterrcmerrrererncs eres 100 max watts 


Typical Operation: 


TC UP Into nVoltageas «.c stolelclc ia svelersPeheleVelabece) of: cis. sccreiwjejeim ciel eyeierstereue/*inielele 8h 1800 volts 
1510) EEN NET oe onan 6 Cb bROdDUOUD GU TOD omun colo 2010 COIL UOU GODOT 0 volts 
DC Grid-No.2 Voltage® 22... cc slivcwenccec serene sencrnertcceereeeee 250 volts 
DC Grid-No.1 Voltaged .........+- eee ee a) otevara 6 caist sete he rete aiale Maroc at <5" ~—120 volts 

From grid-No.1 resistor of..... Pee eh SD ate ch gral Geacin ateha ies T ales ey Se 10000 ohms 
PIGuP lata urrent wid. cise ei ciecieieie oe.) helms eisfes 2 schoo islam sie ge, a\sisiele 160 ma 
DC Grid-No.2 Current........--++5. Be ahs eae Ste bars Sa ete gee state are sls @ 37 ma 
DC Grid-No.1 Current (Approx.)....seeee creer reece eerecrrrereese ate 12 ma 


RCA Transmitting Tubes 


Driving’ Power: (Approx:)4440 hi22. 8a. eee ee eee 2 watis 
Useful Power Output (Approx.)—75-per-cent circuit efficiency............ 210 watts 


© Power input is 1.23 times the product of de plate voltage and de plate current. 

“Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or the 
negative end of a filament operated on de. : 

“ Obtained from a separate, rectified, unfiltered, single-phase, full-wave supply in phase with the plate 
supply, or from the rectified, unfiltered, single-phase, full-wave supply by means of taps on the plate 
transformer. 

6 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor and 
cathode resistor. Fixed-bias operation is not recommended. The bias resistors should not be bypassed 
for the plate and grid-No.2 voltage supply frequency. 

44 From a driver having a rectified , unfiltered, single-phase, full-wave plate supply. 


AVERAGE_CHARACTERISTICS 


Ef =10 VOLTS DC 


GRID-N& 2 VOLTS = 300 


GRID N& 3 CONNECTED 
TO FILAMENT (-) 


PLATE (I) OR GRID-N@2 (fc) AMPERES 


i) 250 500 750 100 1250 1500 1750 2000 
PLATE VOLTS $2CM-4967T2 


AVERAGE CHARACTERISTICS 
TYPE 8I3 


E¢=10 VOLTS DC 

GRID-N2 2 VOLTS = 300 

100/- GRID N@ 3 CONNECTED 
TO FILAMENT (-) 


GRID-N2£ 1 MILLIAMPERES 
a 
°o 


PLATE VOLTS 
92CM- 4969TI, 


BEAM POWER TUBE Ory. 
: o 
Thoriated-tungsten-filament type Ge AG 


81 4 used as rf power amplifier and oscilla- (ay? 
tor. May be used with full input up to nos 
30 Me. For operation at 50 Me, plate (1) (3) 
voltage and plate input should be re- F 
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duced to 80 per cent; at 75 Me, to 64 per cent. Class C Telegraphy maximum plate 
dissipation, CCS 50 watts, ICAS 65 watts. Requires Small five-contact socket and 
may be mounted in vertical position with base down, or in horizontal position with 
pins 2 and 4 in vertical plane. OUTLINE 48, Outlines Section. Plate shows no color 
when tube is operated at maximum CCS ratings, and shows a barely perceptible 
red color at maximum ICAS ratings. 


WILAMENT VOLTAGE: (AC/DC)!. 5 sala © a sie cite re lh orn GalncchslaroFelngn(tie eke eickaisiei ns 10 volts 
RTA NENG OUR EIN To a. dcesie cts apcls\oavetalobeta iodevecnie eos atau gen eke me goto lcuroeueh shea 3.25 amperes 
TRANSCONDUCTANCE (For plate current of 89 milliamperes) ....----+-+-+++> 3300 pmhos 
DiIREcT INTERELECTRODE CAPACITANCES: 
IeradINiowds LoMpla te os severe decrae aiken te) aera” Meh a eR igh 0.15 max put 
Grid No.1 to filament, grid No.3, and PIG INO.2i aes ei terede = sles aoens 13.5 ppt 
Plate to filament, grid No.3, and grid INO ee eee se ane note Pe apehens 13.5 pe 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy7 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
TIGUPLATORV OUTAGE) sts sels ciaioic oth © ester rete mnie He oh eye 1250 max 1500 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE. .....--++++++-++ 400 max 400 max volts 
DC Grip-No.1 (CONTROL-GRID) VOLTAGE......------+--: —300 max —300 max volts 
DGIPEATH CURRENT. cies sani some ee mee rire ronal ee 150 max 150 max ma 
WClGRID- NO: CURRENT! once. «+ er ncle tila eee si 15 max 15 max ma 
TEX WAG) LBS SLGW nls ol SON GD OOOO) UR GIG. GIRO iO ar aac 180 max 225 max watts 
(PP TIN OWA LENT ALEIUNS 3 pos DORR Ole 05 COMEOOS Oram sait Uc 10 max 10 max watts 
PLATE DISSIPATION... 6... e ccc r eset este nett sees 50 max 65 max watts 
Typical Operation: 
WCOpPlate Voltages cil sale cr a+ cakes. ners eciesiue nein 1000 1250 1500 volts 
DC Grid-No.3 (Suppressor-Grid) Violtdve omens: 0 0 0 volts 
DC Grid-No.2 Voltage®. . 2... selves se yee cesses 300 300 300 volts 

From series resistor Of... . 1... eset eer ee cere reees 40000 42000 50000 ohms 
DC Grid-No.1 Voltage $d... ++ beeen reese eet tse eeee —70 —80 —90 volts 

From grid-No.1 resistor of.....----+-++eeeeerrrre: 7000 8000 9000 ohms 

From cathode resistor of... ..-.-.- +e eect eee eeree 395 455 490 ohms 
Peak RF Grid-No.1 Voltage. .....-.-+-+seeeerrr seer 150 165 170 volts 
ADO) PilateOUrrent oe s0.0 spac ise ns sieipaniste arcs ostinato 150 144 150 ma 
WC Grid-No.2 Current... 2-202. . 2 cere ly fests) ZAeo 24 ma 
DC Grid-No.1 Current (Approx.).....----+ssseee eee 10 10 10 ma 
Driving Power (Approx.)....----+eeeereer rete terse 1.35 1.5 1.5 watts 
Power Output (Approx.)........26 eee ences c stent ress 100 130 160 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

@ Grid-No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of filament operated on de. 

® Obtained from separate souree, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown. If preceding stage is keyed, partial fixed bias is required. 

+ For ac filament supply. 

4 Obtained preferably from grid-No.1 resistor or from a combination of grid-No.1 resistor with either 
fixed supply or cathode resistor. 


TWIN BEAM POWER TUBE 


Heater-cathode type used as af 
power amplifier and modulator and as 81 5 

rf power amplifier and oscillator. May 

be used with full input up to 125 Me. 

For operation at 175 Me, plate voltage 

d be reduced to 80 per cent of maximum ratings; at 200 Mc, 
to 70 per cent. Class C Telegraphy maximum plate dissipation (per tube), CCS 20 
watts, ICAS 25 watts. Requires Octal socket and may be meunted in any position. 
OUTLINE 25, Outlines Section. Plates show no color when tube is operated at max- 
imum CCS or ICAS ratings. 
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HEATER ARRANGEMENT Series Parallel 
HEATER, VOLTAGH (AC/DC) Erin: ad an eee EEE acne 12.6 + 10% 6.3 = 10% volts 
HEATER CURRDNT ace sitio: cies eee ee ee 0.8 1.6 amperes 
"TRANSCONDUCTANCE (Each unit, for plate current 
of 25: miliamperes:) Maly i) ches Ce ee ee ee Sn 4000 ~ pwmhos 
Mu-FactTor, Grid No.2 to Grid No.1., (Each unit)................. 6.5 
DiIREcT INTERELECTRODE CAPACITANCES (Each unit) : 
Grid No.) toplate so Je ccnontene nec nle eh ene ee ene 0.22 max ppt 
Grid No.1 to cathode, grid No.8, internal shield, 
grid’ No.Z;-and heater) mid-tap een een ne ee 14.0 ppt 
Plate to cathode, grid No.8, internal shield, 
grid’ No:2nand heater mid=tapl ene heen 8.5 pf 


PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Values are on a per-tube basis 


Maximum Ratings: CCS ICAS 
DGC: PLATH.V OLTAGE shan eee Oo eee 400 max 500 max volts 
DC GrRID-No.2 (SCREEN-GRID) VOLTAGE................. 225 max 225 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®................ 150 max 150 max ma 
MAXIMUM-SIGNAL PLATE INPUT™....................-.. 60 maz 75 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT™................... 4.5 max 4.5 max watts 
PLATE: DISSIPATIONS 3 aia eo eee 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 100 max 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 maz volts 


Typical Operation: 


DC Plate; Voltage. tipo. oh rn ce ee ee ee 400 : 500 volts 
DG *Grid-Noz2 Voltages ¢ mac ee ore ee ee ee 125 125 volts 
DC Grid-No.1 (Control-Grid) Voltage.................. —15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage............... 60 60 volts 
Lero-signaly DC 7Piate: Currentenn aes tere eee ee 20 PA ma 
Maximum-Signal DC Plate Current.................... 150 150 ma 
Maximum-Signal DC Grid-No.2 Current................ 32 32 ma 
Effective Load Resistance (Plate to plate)............... 6200 8000 ohms 
Maximum-Signal Driving Power (Approx.).............. 0.36 0.36 watt 
Maximum-Signal Power Output (Approx.)............... 42 54 watts 


® Averaged over any audio-frequency cycle of sine-wave form. 

¢ In applications requiring the use of grid-No.2 voltages above 135 volts, provision should be made for 
the adjustment of grid-No.1 bias for each unit separately. The necessity for this adjustment at the lower 
grid-No.2 voltages depends on the distortion requirements and on whether the plate-dissipation rating 
is exceeded at zero-signal plate current. 

é Obtained preferably from a separate source, or from the plate-voltage supply with a voltage divider. 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 
DC. PLATH VOLTAGE ts (aoe gee ene e aoe 325 max 400 max volts 
DC. Guip-No.2eVOLTAGH ariel eee ree 225 max 225 max volts 
DC GRID-NOMEVOLTAGH yr eee eee acstetahe vets -175 maz -175 max volts 
DC PLATHICURRENT.niehi oe cere ote cere ee 125 max 150 max ma 
DC GRID-NOA CURRENT, peasy. chee ee ee T max T max ma 
PLATE IN BOT aa tiegs eto hare ete ose ee 40 max 60 maz. watts 
GRID-NO.2 INPUT oer eee ee ee 4 max 4 max watts 
PLATE, DISSIPATION Sm cceraants Oe oe eee eee 13.5 maz 20 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 100 max 100 maz volts 
Heater positive with respect to cathode.............. 100 max 100 max volts 


Typical Operation: 


DC: Plate Voltagend i eisiiee cate re ee ee eee 325 400 volts 
DCiGrid-No:2| Voltage $ ¢ eae e ean anna 165 175 volts 

Hrom‘ series! resistor of as et ca ee eee 10000 15000 ohms 
DG Grid-No.1V oltage:d! 1 .«2...bet ee ee a eee —45 —45 volts 

From grid-No.laresistor Ola7.mmc eee eee eee 11250 15000 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltage............... 112 116 volts 
DG Plate Currint 7G: fae ee are ae eh ermemarts 123 150 ma 
DC GridsNao2 Current) 258. chong eid ee ee 16 15 ma 
DC Grid-No.1 ‘Current (Approx.)......+...) 00 sul). ola. 4 3 ma 
Driving Powerj(Approx.) ee eee eee ee eee ee 0.2 0.16 watt 
Fower|OutputApprox:)yner oe ein ware an eee ee 30 45 watts 


RCA Transmitting Tubes 


Maximum Circuit Values: 
Grid-No,1-Circuit Resistance. ....2.. cece e cece eee r cece n centers ccrcens 15000 max ohms 


@ Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through series resistor of value shown. 

4 In applications requiring the use of grid-No.2 voltage above 135 volts, provision should be made for 
the adjustment of grid-No.1 bias for each unit separately. The necessity for this adjustment at lower 
grid-No.2 voltages depends on the distortion requirements and on whether the plate-dissipation rating 
is exceeded at zero-signal plate current. 

& Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 
or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DP GUPLATH VOLTAGE: t,o) es) oclsieie ale slo ete rerera sists felelsieiete's oe eres 400 max 500 max volts. 
DGOLGRID=NO OaViOU TAGE soir y a telaeisie elevate) ele) sileiieueishaislioga. syeheiere 225 max 225 max volts 
TICUGRIDINOLL) VOLTAGE a4 «= eielels ole ouskeuieie sree’ tere 710 ine -175 max -175 max volts 
P)GIPLATMEOURREINT « oct s aio loins clels eel enierele nie wie aie nieces 150 max 150 max ma 
IDG GRID-NO.) CURRENT o. oocceesie cress eee rr ee cesinw se T max 7 max ma 
CATHAL NEM ies che vier oieieeis. 2 tie iogete. ool ealienmieietnds ie jeretsoacelns 60 max 75 max watts 
GRD NO SEEN UT tec ccs ele elelo cs wie fois ers ehelv sicie aie siete one 4.5 max 4.5 max watts 
PLATHUDISSIPATION:. « «ac cceste secs clic wees oe vise sige eo ewewes 20 max 25 max watts 
PEAK HBATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...........-- 6 100 max 100 max volts 

Heater positive with respect to cathode......-+- eclacisie 100 max 100 max volts 
Typical Operation: 
WI CEPIATC VONAGE tice vy ae ofersie eo vin vis oieieiels «rin aie we lernaee'e 400 500 volts 
DC Grid-No.2 Voltage®@@ . 0... cece eee eee eee tenets 145 200 volts 

From a series resistor Of... 0... .. ec cece tee nee e eer ees 15000 17500 ohms 
IDG) Grid=Noil, Voltage = a. <r. teem oo sere sielsiereie es eets ns -45 —45 volts 

From grid-No.1 resistor Of .. 11.1... -e esse eeereeeceee 10000 13000 ohms 

From cathode resistor of... 1... eee eee eee eee eters 260 265 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltage.........-++--- 116 112 volts 
TD OuPia te Ourrent secs ste pais = 200 lone oiahs oie alale severe chain siapstelone 150 150 ma 
DG Grid=No.2) Current. =. 00. sels © o's ws ole crs oe te oslo sce 17 17 ma 
DC Grid-No.1 Current (Approx.).....6.0e see este eeceee Ae ona ma 
Driving Power (Approx.).....--- sess eeeeererereereces 0.23 0.18 watt 
Power Output (Approx.). 1... eee e eee eee rete eer ees F 44 56 watts 


AVERAGE CHARACTERISTICS 
EACH UNIT 


400 
TYPE 815 
Er =l2.6 VOLTS 
SERIES HEATER ARRANGEMENT 
GRID-N22 VOLTS=125 


300 


PLATE (I:,) MILLIAMPERES 
8 
°o 


300 4 
PLATE VOLTS 92CM-6206TI 
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Maximum Circuit Values: 
Grid-No.1-Circuit: Resistance. 6.0.2 ).,..c:ciese + esac eceitos miele eae 15000 max ohms 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

@ Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown. Grid-No.2 voltage must not exceed 600 volts under key-up conditions. 

4 In applications requiring the use of grid-No.2 voltages above 135 volts, provision should be made for 
adjustment of grid-No.1 bias for each unit separately. The necessity for this adjustment at lower grid- 
No.2 voltages depends on the distortion requirements and on whether the plate-dissipation rating is 
exceeded at zero-signal plate current. 

* Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


AVERAGE CHARACTERISTICS 
EACH UNIT 


TyPe 815 
E¢=12.6 VOLTS: SERIES 
HEATER ARRANGEMENT 


GRID-N22 MILLIAMPERES 


ees eee meee 
° 100 200 300 400 
PLATE VOLTS 
92CM— 6204T2 


HALF-WAVE 
MERCURY-VAPOR RECTIFIER 


Coated-filament type used in 

816 power supply of transmitting and in- 

dustrial equipment. Maximum peak 

inverse anode volts, 7500; maximum 

average anode amperes, 125. Requires 

Small four-contact socket and may be mounted in vertical position only, base 
down. OUTLINE 26, Outlines Section. 


BILAMENT VOLTAGE. (AC)24e sens born. SAtes te eae ee nee as aie veieisie 2.5 £10% volts 
EILAMENT ‘CURRENT nia pteccin sasaG tho skleratsiens terete ee eee Nee 220 amperes 
TUBE VOLTAGE YDROPRs(A pprox:) om Coe ee eee ee ee nee 15 volts 


° Filament voltage must be applied at least 10 seconds before the application of anode voltage. 


HALF-WAVE RECTIFIER 
Maximum Ratings (For power-supply frequency of 60 cps): 


PHAK INVHRSH’ ANODH) VOLTAGE Semele cholo een ee = 7500 max volts 
ANODE CURRENT: 
Peale Herel eid ie at cud Bias ote eee tie dee RAR sow Tet ce et a tra 500 max ma 
AVOTAZS Gries: cis Rave idee = vO PELE We She Te ON Toe CR AE ae OCR oe ears el 125 max ma 
Fault, for duration of 0.1 second maximum ...................se0e00% 5 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE.........02cceecececceeces 20 to 60 °C 


@ Averaged over any interval of 30 seconds maximum. 
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Operating Values: 


Circuit Max. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eav Tav Pde 
In-Phase Operation 
Half-Wave Single-Phase... 54 5300 2400 0.125 0.3 
Full-Wave Single-Phase.. . 55 2600 2400 0.250 0.6 
Series Single-Phase....... 56 5300 4800 0.250 1.2 
Half-Wave Three-Phase... 57 8000 3600 0.750 Pea f 
Quadrature Operation 
Parallel Three-Phase...... 58 3000 3600 1.5 5.4 
Series Three-Phase........ 59 3000 7200 0.75 5.4 
Half-Wave Four-Phase.... 60 2600 3500 0.45% 0.59 A e5Dt dL Toe 
Half-Wave Six-Phase..... 61 2600 3600 0.47* 0.59 1.70* 1.809 
* Resistive load. 5 Inductive load. 


Fm 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscil- 826 
lator. May be used with full input up 
to 250 Me and with reduced input up 


FILAMENT VOLTAGE (AC/DC) ....-- 0c ee cee cree tte e teste cnet eer neeees 1665 volts 
RELAMENT GURRENT tne ab... .cebieecistacler ast esormsees sommes teee ene 4 amperes 
INMPLIBICATION EIACTOR. =. cc. sce ceo cede e wu en's es) 0 one shelsiwinile eee re ren esheets te 31 


Direct INTERELECTRODE CAPACITANCES: 


CELT TARNA: Dae oelgts cob qaus coud on SuinmaoD cuir owen tic Gk. COnIgce 3 pf 

Grid to filament mid-tap 2.6 ale. eee ee tere ee eee eee eee 3 ppt 

Plate to filament mid-tap . . 1... 0 sce eee ee tee eee eee eees jt ppt 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Natural Cooling Forced-Air Cooling 

Maximum Ratings: CCS ICAS CCS ICAS 
DC PLATE VOLTAGE............ 800 max 1000 max 800 max 1000 max volts 
DC GRID VOLTAGE...........--- -600 max —600 max —600 max -600 max volts 
DC PLATH CURRENT..........-. 95 max 125 max 95 max 125 max ma 
DC GRID CURRENT... «05.206... 40 max 40 max 40 max 40 mas ma 
CATH INPUT hie earl cderalelelieleiistarte/si ° 60 max 95 max 75 maz 125 max watts 
PLATE DISSIPATION.........+-- 30 max 45 max 40 max 60 max watts 
Typical Operation: 
DC Plate Voltage. ......ec..eee — 1000 800 1000 volts 
DC Grid Voltagefd ........-+-- —_ —160 -100 -100 volts 

From grid resistor of........ _ 4000 2800 2800 ohms 
Peak RF Grid Voltage.......... — 320 198 210 volts 
DC Plate Currents... cn. oo wes — 95 94 125 ma 
DC Grid Current (Approx.)..... —_— 40 35 35 ma 
Driving Power (Approx.)....... — 11.5 6.3 6.6 watts 
Power Output (Approx.)........ — 70 53 90 watts 


+ For ac filament supply. 

4 Obtained by grid resistor of value shown. Fixed-bias operation is not recommended for linear modu- 
lation. 

© To obtain linear modulation to 100 per cent, the driver stage should be modulated approximately 
10 per cent. 


RE POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy7 


and 
RF POWER AMPLIFIER—Class C FM Telephony 
Natural Cooling Forced-Air Cooling 
Maximum Ratings: CCS ICAS CCS ICAS 
DC PLATE VOLTAGE.......+..++. 1000 max 1000 max 1000 max 1250 max volts 
DC GRID VOLTAGE. ......2-000% -600 max —600 max -—600 max -600 max volts 
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DC PLATE CURRENT. .......... 125 max 140 max 125 max 140 max ma 
DC GRD: CURRENT ss 5e%.0s5 40 max 40 max 40 max 40 max ma 
PLATH INPUL... “cope ean e 95 max 130 max 125 max 175 max watts. 
PLATE DISSIPATION............ 45 max 55 max 60 max 75 max watts. 


Typical Operation: 


DC Plate. Voltape. 2st ee _— 1000 1000 1250 volts 
DCiGridi Voltaces+* asse aeons —_ -70 -70 -125 volts. 

From grid resistor of........ — 2000 2000 3600 ohms. 

From cathode resistor of. .... — 425 440 780 ohms 
Peak RF Grid Voltage.......... — 183 183 245 volts. 
DG, Plate‘ Current sa. ae ase ae — 130 125 125 ma 
DC Grid Current (Approx.)..... — 35 35 35 ma 
Driving Power (Approx.)....... == 5.8 5.8 ok watts 
Power Output (Approx.)........ == 90 86 120 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

+ For ac filament supply. 

“ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS a TYPICAL CHARACTERISTICS 


i mi = TYPE 826 
Type 826 requires Septar seven-con Me ces y= 


tact socket and may be mounted in ver- 
tical position only, base up or down. OUT- 
LINE 16, Outlines Section. 

For operation at 300 Mc, plate voltage 
and plate input should be reduced to 80 
per cent of maximum ratings. Plate shows 
an orange-red color when tube is operated 
at maximum CCS ratings, and shows a 
bright orange-red color at maximum ICAS 
ratings. 

When the 826 is used in the final 
amplifier or a preceding stage of a trans- 
mitter designed for break-in operation 
and oscillator keying, a small amount of 
fixed bias must be used to maintain the 
plate current at a safe value. With plate ah 
voltage of 1250 volts, a fixed bias of at PLATE ‘VOLS ee 
least -22.5 volts should be used. 


GRID MILLIAMPERES 


AVERAGE PLATE CHARACTERISTICS 


Per LT leten| 
CYC 
Tee Lae 


800 


i> 


PLATE MILLIAMPERES 
5 
ie} 


ICAI 
MECH 


100 12! 
PLATE. VOLTS (Ep) 92CM-6210T 
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BEAM POWER TUBE 


Forced-air-cooled type having 
thoriated-tungsten filament and in- 
tegral radiator used as rf power am- 827 -R 
plifier and oscillator at frequencies up 
to 110 Mc. Class C Telegraphy maxi- 
mum CCS plate dissipation, 800 watts. 


PPA REINER VOLTA GE (AC/DC) ino sranche re cvetsiscstohete’ =. sisionusl oieha) ce akenerersafehe “.0ls]oueiex® 7.5 volts 
PNTTPAEIGNTTE GUTOR EIN To) ciers) ce citucie.g) causa ol evens eqscaistore sl ele sie €iserefeinie-«po'st aces eleure 25 amperes 
FILAMENT STARTING CURRENT. .. 0. 00 ccc ee tee eee cece eee cece seece 50 max amperes 
Mu-Factor, Grid No.2 to Grid No.l*¥... 1... ccc cece ce eee eet eens 16 
Direct INTERELECTRODE CAPACITANCES (With external shielding): 
Grids Nosletonpl ater cy. s lheiccle.- 1 aiarsis ctees seal e sletaeastore) siecsin inne elerelels ert pe 0.22 max put 
Grid No.1 to filament and grid No.2... 2.1.6. c eee e ete eee es 18.5 ppt 
Plate to filament and grid No.2. 0.1... 2 foc lee eee see ee ween nnee 11.0 put 


* Plate volts, 2000; grid-No.2 volts, 1100; plate milliamperes, 350. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


APOE AER AVIOUEA GE etcrd «o-oo aeyaren oie elvvele reunite (ats .c loueusye mile Siaioleselviel= s. sierevnns'e 3500 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE. ... 1.2.2... cere ee eee eee eee 1000 max volts 
DC Grip-No.1 (CONTROL-GRID) VOLTAGE. .....-.-.- eee eee eee teers —500 max volts 
BE) OPP LATHMOUMR TINT Eee cctevtictcnargian cin ml vier styl cio leteveseueratnrcl storia Rowelle lene Sreperel'e 500 max ma 
DCLG RIDENOMEOCURREIN Dine craic sie siete eee tele) ole cel cline) efeicha = iollsso\isiforsichajoieraleinle 150 max ma 
UAE SDN Weinert tele Ties ey.s).0:10)15t «loa eye AP aT Tc CaV eee eTSA TOURS oa ks. oF Sataamoterete 1500 max watts 
ETI OPO MENISUL seen ciel cl oak Svauel ein sueuererosle eng sey'ebotousiceneis, niles !'s ejatettualace, swore #ubvel*)2il0 150 max watts 
PAT AT RIM TSSTIA TION eiepe he nieieyo sie aeletsceesters oe 2s elie neints,(ehieteiellehe:isits: gisisuce-es\ferins siieiesinlsn 800 max watts 
AMG TRINGR EAP ENIVA DURE Syeeeiee eielore le) oe) ow lie ada eialoy ofl ar a) dels © elieichesasareirie sich (e 45 max °C 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


OPERATING CONSIDERATIONS 


Type 827-R requires special mounting and may be mounted in vertical position 
only with grid-No.1 and filament terminals up. OUTLINE 7 6, Outlines Section. 

At maximum CCS ratings, 100 cubic feet of forced air per minute from plate 
to seal end are required. Also, flow of 10 cubic feet per minute from 1-inch diameter 
nozzle should be directed into header. Air flow must start before any voltages are 
applied to the 827-R. Maximum temperatures: incoming air, 45°C; radiator, 150°C; 
glass, 150°C; filament seals, 175°C. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 828 

lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 30 Me. For operation at 50 Me, 

plate voltage and plate input should be reduced to 80 per cent of maximum ratings; 
at 75 Me, to 65 per cent. Class C Telegraphy maximum plate dissipation, CCS 70 
watts, ICAS 80 watts. Requires Small five-contact socket and may be mounted in 
vertical position with base down, or in horizontal position with pins 2 and 4 in ver- 
tical plane. OUTLINE 48, Outlines Section. Plate shows no color when tube is oper- 
ated at maximum CCS ratings, and shows a barely perceptible red color at maxi- 
mum ICAS ratings. 


FILAMENT VOLTAGE (AC/DC)... 22... ee esse e cece eect e rece er eceeeeeces 10 volts 
DeTPA RETIN TE UO UTERER INIT tne he eraicrai ars adore ancl delist etiobet sic etere: ec ofSu) ») o/s) Fs Geyaiayt sreyeleZele 3.25 amperes 
"TRANSCONDUCTANCE (For plate current of 48 milliamperes) ........--+++- 2700 p»umhos 
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DiREcT INTERELECTRODE CAPACITANCES: 


Grid \No.1 to, plate!) 0.3 35 eee ae ee eee ee eee 0.07 maz ppt 
Grid No.1 to filament, grid No.8, and grid No.2.............ecccecce 12 pp 
Plate to filament, grid No.8, and-grid No.2 J... Js. Gens .cccccccceccee 14 ppt 


AF POWER AMPLIFIER AND MODULATOR—Class AB1 


Maximum Ratings: CCS ICAS 

DC uPLATHVOLTAGH) 4) .cirte Suck eee ene RO ee 1750 max 2000 max volts 
DC Grip-No.3 (SUPPRESSOR-GRID) VOLTAGE............. 100 max 100 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE................. 750 max 750 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT™................ 150 max 150 max ma 
MAXIMUM-SIGNAL PLATE INPUT™. .. 2... 0. cece ccc ec cece 225 max 270 max watts 
MAXIMUM-SIGNAL DC Grip-No.2 INPUT™............... 16 max 23 max watts 
PLATHADISSIPATION SiGe" ocean e EE eee 70 max 80 max watts 


Typical Operation (Values are for 2 tubes): 


DG. Plate: Voltagen ota ones ne eaten tee nes 1700 2000 volts 
DC, Grid-No:3: Voltage. = satererse aen ee eee eee 60 60 volts 
DCGrid-No:2,V oltage® mae ssa, ee eee eee ee 750 750 volts 
DC Grid-No.1 (Control-Grid) Voltaget.................. -120 -120 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage............... 240 240 volts 
Zero-SignalpDCi Plate: Currents..¢ 4.0450 eee eee 50 50 ma 
Maximum-Signal DC Plate Current.................... 248 270 ma 
DC Grid-No.8) Current, cs eee ee eee 9 9 ma 
Zero-Signal DC Grid-No.2 Current..................ee- 4 2 ma 
Maximum-Signal DC Grid-No.2 Current................ 43 60 ma 
Effective Load Resistance (Plate to plate)............... 16200 18500 ohms 
Maximum-Signal Driving Power (Approx.).............. 0 0 watts 
Maximum-Signal Power Output (Approx.)............... 3004 385 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit Resistance: 
Por fixed-bias operation @sn: wee ce Unie eR ee eee 0.22 max megohm 
Hor cathode-bias operations...) eet aero eree eee eee 5 Not recommended 

™ Averaged over any audio-frequency cycle of sine-wave form. 

© Zero-signal grid-No.2 voltage must not exceed 775 volts. 

7 For ac filament supply. 

“ Distortion only one per cent with 20 db of feedback to grid of driver. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 

DG PLATE VOLTAGE 2 05 a okie aReREE Rn oe aE et ae 1000 max - 1250 max volts 
DG GRID-NG.3 VOLTAGE Sa ee ae Ae eee eee ae 100 max 100 max volts 
DC; Grid-NO.2.V OLTAGHS | eae sa eae ae ee 400 max 400 max volts 
DCEIGRID-NO.15 VOLTAGE peaerc. aetna nian ea eee —300 max -—300 max volts 
DC PrAatH:- CURRENT eee tone ee ee eae 135 maz 160 max ma 
DC GRID-NO.VCURREN ToS 2 eee eee ee 15 max 15 max ma 
PEATE INBUTY ices dice eee ee ee ee ee 135 max 200 max watts 
GRID-NO;3 INPUT, coe meena Chee ee ee 5 maz 5 max watts 
GRID-NO.27INPUT 3.15 Blige aac en ee ee ieee oe ne 11 max 11 max watts 


PLATH DISSIPATION sisson ke a. sleet DR ee eee 47 max 70 max watts 


DC Plate. Voltage ivi. ..!-kae se eo ee eee 1000 1250 volts 
DG’ Grid=No:3#V oltage:. .s. Saadeh oe ee ee are eee 75 75 volts 
DC. Grid=N0.2; Voltage ¢ Fenian eiee ee ee 400 400 volts 

TOM. Series TeSIStOL, OL a acre Ae Re Dee 26000 30000 ohms 
DOiGrid-NosAi Voltage} Gace crea cee ear eee -140 —140 volts 

From: grid-Nol resistor of ma.2. 0s eee een 14000 11700 ohms 
Peak RE}Grid-No. laVoltagenss ae) tee eee eee + 230 250 volts 
DC. Plate Current 3) ask. ptaee rit eee 135 160 ma 
DC, Grid-No;8) Current sam cttu a nce ee ne ee ee 13 15 ma 
DC Grid=No.2' Current 475, ene es fee 23 28 ma 
DG ‘Grid-No!L/Current«(Approxohe, aoe Cee eee 10 it? ma 
Driving, Powers(Approx:);; cia taee oe See ee eee vault et watts 
Power Output; (A pprox.)., dio). mucinene ee ae eee 100 150 watts 


@ Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through series resistor of value shown. 

} For ac filament supply. 

6 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 
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RF-POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: ccs ICAS 
POPP MATE VOU TAG Hier nc cicterelig sielistalche cleivie «cls asia)» srs iat iors 1250 max 1500 max volts 
DG GRID-NO.5) VOLTAGE 5) <.. s eve wle ce ee weds Sano aOR 100 max 100 max volts 
DGC IGRIDINO.29 VOLTAGE anes) o)<fo'ers Gane oso plows levels: Solero ire oie 400 max 400 max volts 
DOM RIDE NO. LV OLTAGH cfc oe na tier. te seers orcrnieneisseleiere eins -300 max —300 max volts 
DIGOEPDATICG CURRENT Shad ac ec ciieeratere © axoravore, one, suche eto evar aievarele 160 max 180 max ma 
ey DUTISIN Onl GOURREINGE cues aa ota sbetaualoLcvshe sielel e'staiceriretsi =) eins 15 max 15 max ma 
PEA TRALEE eet ety cis ner ovne = aileie ole aioe bau oreenncs ores onan s 200 max 270 max watts 
RIDE NOMS ENP UiDofsjoc ere. clel < oietat qus-o sreelevane ae ejtee Ohere agers eens 5 max 5 max watts 
(Suki PANS) LSTA TOS aS eS RARE > Rida SOE Co crane cat 16 max 16 max watts 
PLAT DISSIPATION. 6 cto oe cic + < cirle cietsic es + ae) aie ee eels = 70 max 80 max watts 
Typical Operation: 
MGM ALGBVIOLCAG Cin al cisletate cies sels ebereyerenene eis pir) SSeare) sues sight a 1250 1500 volts 
TGA Grids NiO GmVOl CAGE era slate nid site aie iete eect ee tse epensrene cre = 75 75 volts 
DGIGrid=NoO.aav Oltage re ce ik cians ls am tieteieiere oe een ee thee 400 400 volts 

From series resistor Of. ........-..0eeceeceer reer eeee 24300 39300 ohms 
DGLGrid=No tl Voltage pick. 25 a ctarchetn atic omen rete ioietenonsnenstcuenars -95 -100 volts 

From grid-No.1 resistor of......-------s+eesserreeee 7900 8300 ohms 

From cathode resistor of..........-2------- eee tr ees 415 430 ohms 
Peak RF Grid-No.1 Voltage........-.---- +e sere eee eeee 195 205 volts 
WG iPiaterGurrenGar. ole cartels Actors ayels «nae se wie © oe rereetelne 160 180 ma 
POG rIdaNO. 3) CUITEN Gee eels cyiun sraicns @.cheisilelustan earn tary ape 22 14 ma 
PIG INO EO ULLEN Bayete se le = Sitar eislabs) etendiatryete + oh ahcta alate cunts as 35 28 ma 
Grid-No.1 Current (Approx.).........--2 5+ esse ee reer 12 12 ma 
Driving Power (Approx.) .....---- + - eee cece cette reese 2.1 Qe, watts 
Power Output (Approx.) ... 1... seen eee eee eee eee 150 200 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 

resistor of value shown. Grid-No.2 voltage must not exceed 800 volts under key-up conditions. 

+ For ac filament supply. 

© Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 

If preceding stage is keyed, partial fixed bias is required. 


TYPICAL CHARACTERISTICS 


TYPE 828 me 
Eg =10 VOLTS DC = 


120) 


GRID-N2&] MILLIAMPERES 


00 A00 600 BOO 
PLATE VOLTS 
92CM-6083T 


145 


RCA Transmitting Tubes 


AVERAGE PLATE CHARACTERISTICS 


TYPE 828 

Eg=!0 VOLTS DC 

GRID-N22 VOLTS =300 
GRID-N23 VOLTS (Ec3) =75 
UNLESS OTHERWISE SPECIFIED 


GRID-N2I VOLTS Ec,;=+80 
——— 


PLATE MILLIAMPERES 
°o 
fe} 


r) Fa cnood 1200 


OOLATE VOLTS. 


TWIN BEAM POWER TUBE 


Heater-cathode type having mid- 
829-B tapped heater used as af power ampli- 


fier and modulator and as rf power 

amplifier and oscillator. May be used 

with full input up to 200 Me. For oper- 
ation at 250 Me, plate voltage and plate input should be reduced to 89 per cent of 
maximum ratings. Class C Telegraphy maximum plate dissipation (per tube) with 
natural cooling, CCS 30 watts, ICAS 40 watts; with forced-air cooling, CCS 40 
watts, ICAS 45 watts. Requires Septar seven-contact socket and may be mounted 
in vertical position with base up or down, or in horizontal position with pins 2 and 6 
in vertical plane. OUTLINE 22, Outlines Section. Plates show no color when tube is 
operated at maximum CCS or ICAS ratings. 


HEATER ARRANGEMENT Series Parallel 
HEATER VOLTAGE (AC/DC)....... mS res 1B == Ny, 6.38 + 10% volts 
HEATER: CURRENT) .ciriieuiticiie Se erect oe ee oe ets 1.125 IX PAS amperes 
"TRANSCONDUCTANCH (Hach unit) *in.. 50). bce eee ieee eee 8500 yumhos 
Mu-Factor, Grid No.2 to Grid No.1 (Each unit)**............... 9 
Direct INTERELECTRODE CAPACITANCES (Each unit) :™ 
Grid: Noiltosplate a. tenet soc hem eos dite ice ee tee ee 0.12 max put 
Grid No.1 to cathode, grid No.3, grid No.2, and heater mid-tap.... 14.5 ppt 
Plate to cathode, grid No.8, grid No.2, and heater mid-tap ....... {¢ yn 


* Plate volts, 250; grid-No.2 volts, 175; plate milliamperes, 60. 
** Plate and grid-No.2 volts, 225; plate milliamperes, 60. 
™ With external shield up to flange seal. 


PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Class ABi 


Values are on a per-tube basis 


‘Maximum CCS Ratings: Natural Cooling 
DC. PLATE VOLTAGE fe ratrs s s...cis ce ue tartar ae ae ee eee 750 max volts 
DCi.GRiD-N0:2)(SCRHEEN=GRID) VOETAGE I. oe hae a eee eee 225 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®...............-.--ecececeeeees 250 max ma 
MAXIMUM-SIGNAL, PLATE) INPUT" jae eee eee ene. Seen re 100 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT®. 2.0.0... ccc ce eee eee sees 7 max watts 
PLATH) DISSIPATION Sie creceeke corerercre tae Cant OE OR Ae eee ent antes 380 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................ececececeees 100 max volts 

Heater positive with respect to cathode..............c.cccecccccscee 100 max volts 
BULB TEMPBRATURB< cis stoccte nieete ee eaisce einen CLT eee 235 max °C 


RCA Transmitting Tubes ————— 


Typical Operation: 


DI COMET CO MVIOLGAC Glyn Sunrete i oor ie creo o cuoveusinys osopst een oben alons en iefeucke,/#18a:%e) 0, ejetensn: aie 600 volts 
GATTO R NORV OLLA LS @ Mavens Cine tein = are ete sistas heiene fa siaiiewm) everenonsilescneereroueresels..6 200 volts. 
DE Grid=Nod)(Control-Grid)) Voltage. qe citricnisru sie «500 = vo when susie exolers -18 volts. 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. ........-..-- sce eeecceseenees 36 volts. 
PeTOo sional Gr Plate Curren tigate oimenereelsts eee siete cusreke ana eneke oS ee evere) Wedeletaeh« 40 ma 
Maximinn-sienal Cuplate Current). occ. cs) ater oe sceie ere alle sit shale) oJ sbeieie ogee) ol ois 110 ma 
Zero-signaley) CaGrid-NOe2) Curren bre essa ce (2) 1s) osiceneywsuciis) or alag sus /skelel aie lacy clolels (elle 4 ma 
Maximum-signal DC Grid-No.2 Current’) .jo0. 0. see ss sons cen eis eee 26 ma 
Effective Load Resistance: (Plate to plate)i. . ic s.cce.s espe s cece esses 13750 ohms. 
Maximum-signalv Driving EP OWeEr ste cits onstete ters ore crete -\ehe eis ciao sl enele siete sete 0 watts 
Mamimum-sipriallsPower Outputy a «.mreitsrora- site cre tise sie cial arelevole > sfenste lore 44 watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance: 
Horst KOC IAS OLCLAGLON™. Mies stale wsuchec toe ote = eeareieicl ocersiers alle sigue aie ele averse 0.1 max megohm 
HOTICALNOdE-DIaS, O PCa GlON «jaro creisia ele aleve teats) citys sie) eos ol Fie esol eae eel etalie lone Not recommended 
™ Averaged over any audio-frequency cycle of sine-wave form. 
é Obtained preferably from a separate source, or from the plate-voltage supply with a voltage divider. 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Natural Cooling Forced-Air Cooling 

Maximum Ratings: CCS ICAS CCS ICAS 
DC REATMEVOLTAGE . 456. sce -s 600 max 600 max 600 max 600 max volts 
DC GrRip-No.2 VOLTAGE........ 225 max 225 max 225 max 250 max volts 
DC Grip-No.1 VOLTAGE........ -175 max -175 max -175 max -175 max volts 
DC PWATH CURRENT § 5.005 00.06.05 212 max 212 max 212 max 240 max ma 
DC GrRiID-No.1 CURRENT........ 15 max 15 max 15 max 20 max ma 
PEA TEENDP UT en wie cts seraicy a: susher seus 67.5 max 90 max 90 max 120 max watts 
GRID-NO:2 INPUT. 2 cic. scien ye 7 max 7 max 7 max 8 max* watts 
PUATHRDISSIPA TION os, 6 ec: <1ous.6.0ons 21 max 28 max 28 max 40 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to 

CHEN ODO Here ch ie ccasiatcusn anes 100 max 100 max 100 max 100 max volts. 
Heater positive with respect to 
CACDOCE ied pet neys, shctic selene 51 100 max 100 max 100 max 100 max volts 

BULB TEMPERATURE........... 235 max 235 max 235-max 235 max °C 
Typical Operation: 
DC PlateiwVoltage. oo. cs seere ses 600 425 600 425 600 600 volts 
DC Grid-No.2 Voltageé ........ 190 200 200 200 200 200 volts 

From series resistor of....... 32000 11000 25000 11000 25000 20000 ohms 
DC Grid-No.1 Voltaged......... -60 -60 -60 -60 -60 -70 volts 


From grid-No.1 resistor of.... 15000 4300 8600 4300 8600 5400 ohms 


AVERAGE PLATE CHARACTERISTICS 
EACH UNIT 


TYPE 829-B 

E ¢=12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRID-N22 VOLTS=200 


800 


a 
fo} 
ie} 


PLATE MILLIAMPERES 


0 Lote) 200 300 400 500 600 700 800 
PLATE VOLTS 92CM-61i2T4 
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Peak RF Grid-No.1-to-Grid-No.1 


Voltage sii). cutee oie ere eae 138 160 144 160 144 180 volts 
DCPiate Current.ssse nee ee 112 212 150 212 150 200 ma 
DC Grid-No.2 Current.......... 13 21 16 21 16 20 ma 
DC Grid-No.1 Current (Approx.).. 4 14 7 14 qT 13 ma 
Driving Power (Approx.)........ 0.3 1 0.5 1 0.5 1.1 watts 
Power Output (Approx.)......... 50 63 70 63 70 90 watts 
Maximum Circuit Values (CCS or ICAS conditions): 

Grid-N o:1-Cireuit Resistancela.miaricc crresteu-teteney the een eles telkeeie pet Neel nots 15000 max ohms 


4 In ICAS applications, at frequencies less than 20 Me, where the duty factor does not exceed 0.2, 
maximum “on” period does not exceed 30 seconds, and average modulation factor does not exceed 
0.25, maximum grid-No.2 input of 12 watts is permitted. 

@ Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through series resistor of value shown. 

4 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 


PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 


Values are on a per-tube basis 


Natural Cooling Forced-Air Cooling 
Maximum Ratings: CCS ICAS CCS ICAS 
DCPPLATH, VOLTAGE c.f stare isetecs 750 max 750 max 750 max 750 max volts 
DC GrRip-No.2 VOLTAGE........ 225 max 225 max 225 max 250 max volts 
DC Grip-No.1 VOLTAGE........ -175 max -175 max -175 max -175 max volts 
DEC PrAtTH CURRENT... s2 foster 240 max 240 max 240 max 240 max ma 
DC Grip-No.1 CURRENT........ 15 max 15 max 15 max 20 max ma 
PATH INPUTS eco fst estas eet 90 max 120 max 120 max 150 max watts 
GRID-NO:2e [NPUT en etecanes euetere aie 7 max 7 max 7 max 8 max watts 
IPLATH) DISSIPATION ons inthenias 30 max 40 max 40 max 45 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to 
Cathodes. cease hae se te 100 max 100 max 100 max 100 max volts 
Heater positive with respect to 
Cathodeiec ss. Monee ance 100 max 100 max 100 max 100 max volts 
BuLB TEMPERATURE........... 265 max 265 max 235 max 235 maz °C 
TYPICAL CHARACTERISTICS TYPICAL CHARACTERISTICS 
EACH UNIT EACH UNIT 


TYPE 829-B 

Er¢= 12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRID-N22 VOLTS=200 


TYPE 829-B 
E¢=12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRID-N22 VOLTS=200 


rs : 
w uw 
$ o 
< z 
3 4 
: \ a : 
ai +20 a 
a eka ee = 
240 L +15 as 
BPA etonet eave ne : 
(Ey Sat ee 


AT CaS 
(Nt 


DRS: sic WS AES Ree a 
0 50 100150 200 
PLATE VOLTS PLATE VOLTS 
92CS-6114T4 92CS-8308T 
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Typical Operation: 


DC Pilate Voltages... 5 902.245. « 750 500 750 500 750 750 volts 
DC Grid-No.2 Voltage® ........ 190 200 200 200 200 200 volts 
From series resistor of....... 40000 138000 32000 13000 82000 27500 ohms 
DC Grid-No.1 Voltage* ........ —50 -45 —50 -45 -50 —50 volts 
From grid-No.1 resistor of... . 12500 3000 7200 3000 7200 4200 ohms 
From cathode resistor of .,... 360 LT Ome CO 170 270 200 ohms 
Peak RE Grid-No.1-to-Grid-No.1 
IWGITA COMER Sony ar ss bs oe diet 116 128 124 128 124 134 volts 
DC Plate C urrenith wteies «oe ssc 120 230 160 230 160 200 ma 
DC Grid-No.2 Current......... 14 23 17 23 17 20 ma 
DC Grid-No.1 Current (Approx.) 4 15 ti 15 fh 12 ma 
Driving Power (Approx.)....... 0.3 0.9'*- 04 0.952 0.4 0.8 watt 
Power Output (Approx.)........ 70 83 90 83 90 115 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Guid-No-1-Circmit, Resistance.) Ss. Oo ree sees athe ee leas 15000 max ohms 


# Key-down conditions per tube without amplitide modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Obtained preferably from separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. The grid-No.2 voltage must not exceed 600 volts under key-up 
conditions. 

* Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 15 Mc and with reduced 830 B 
input up to 60 Mc. Requires Small four-contact es 
socket and may be mounted in vertical position 
with base down, or in horizontal position with 
pins 1 and 4 in vertical plane. OUTLINE 48, Out- 
lines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. The 830-B 
is used principally for renewal purposes. 


HATTAMEIN PR VIOL/EA GEO CAC/ DEC) retererce, & ie. ore (oiehejovereilayle lutte oles teleletate te, odes eye i"elie| si svete" 10 volts 
ROLE AMENTTO CURR EIN DEE fsa ieicks aie o steve eto nig cons a: Sie O abaleis Sia 01% laifel'e Ns) lerel e © ailern's 2 amperes 
AMPLIRICATION: HUAOT Ole aisles cies elle tekey sins cle ln; axe oyaieds Sse els at el oles Sie bas av 25 
Direct INTERELECTRODE CAPACITANCES: 
TIGR EOUDIATE MePtR re crater ies late reitra, diana area ia leie lars a eldeis ee 6, sierele cies 11 put 
Kier Cut O, LAT CTNE cea es Seen ed Sea OM Ghose yollevantic'ry Mile ce cet elias titan stelle teal wre..e.vocs 1s Bey 5 ppt 
EDT ea Ces af en La A XL GEN Eo cscs ree oe aac was dove aorta a flnc'e la Maan ertosbancaive./everelieseite ene ais fe tava 10 valle, 1.8 put 
Class B Class C 
Maximum CCS Ratings: Modulator Telegraphy# 
OP MATIORY OL DAGE wrrayileasisteloieiaye oie 'e cele isiereis. b a(8 ecech Ztsne 1000 Max 1000 max volts 
HEC Ge TiO TAG Wiemarpabar si ol epsistate ohare eile slayare e ahapehsuetensesgs es -300 max volts 
PD Oee MATE CURRENT or choccal ciel ea ae cnet alevend xc: drat trees ors 150°" max 150 max ma 
WECAGHIOIGURRENT spac cor eicia as Sle alae hele sis Seledeie oo Sialalars —— 30 max ma 
EDA TROLNEU Tereetee Stay eater aI bi cl cols tin teense tard avataey 150°" max 150 max watts 
PGA THM DISSIPATION pets, oc a) ital cnele aisietal ala asicelacs acs, Biarelin ccovets 60 max 60 maz watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® For maximum-signal conditions. 

™ Averaged over any audio-frequency cycle of sine-wave form. 


TWIN BEAM POWER TUBE 


Heater-cathode type having mid- 
tapped heater used as rf power ampli- 832-A 
fier and oscillator. May be used with 

full input up to 200 Me. For operation 

at 250 Me, plate voltage and plate 

input should be reduced to 89 per cent of maximum ratings. Class C Telegraphy 
maximum plate dissipation (per tube), CCS 15 watts, ICAS 20 watts. Requires 
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Septar seven-contact socket and may be mounted in any position. OUTLINE 12, 
Outlines Section. Plates show no color when tube is operated at maximum CCS or 
ICAS ratings. 


HEATER ARRANGEMENT Series Parallel 
HEATER VOLTAGE (AC/DC)....... SIC tet sea Se 12.6 + 10% 6.3 + 10% volts. 
HIBATHR: CURRENT steno t tlcrectavatenct sr teteele iene eles iets 0.8 1.6 amperes 
TRANSCONDUCTANCE (Hach unit)*........0..00c ee eeeee areca thesske 3500 panhos. 
Mu-Factor, Grid No.2 to Grid No.1 (Each unit)**..... a Maka setenets 6.5 
Direct INTERELECTRODE CAPACITANCES (Each unit) :° 
Grid JINo:1 totplatey. ca’. tase cre eee eee raters tairece ee 0.07 max ppt 
Grid No.1 to cathode, grid No.8, grid No.2, and heater 
mid-tap Geo. ee ee ee ee eee re 8.0 put 
Plate to cathode, grid No.8, grid No.2, and heater mid- 
CAD Se phe Sete ee Re Rie ioe sib ie oetetee oete Oe ciotnenccrts ; 3.8 ppt 
Grid No. 2 to cathode (including internal Grid-No. 2 by- 
PASS CAPACLEOR) ioc oye = re epee -ycaeie ole) tos eee tecelale teh eleohereusksuetcvous - 65 ppt 
* Plate volts, 250; grid-No.2 volts, 135; plate milliamperes, 30. 
** Plate and grid-No.2 volts, 250; plate milliamperes, 30. 
5 With external shield in plane of seal flange. 
PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 
; Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum Ratings: CCS ICAS 
DC PLATHEV OLTAGHE 2's ake aqez.c crete oie ett ertie eeecchentre le kee nt ats 600 max 600 max volts: 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE. ..........e00005 250 max 250 max volts 
DC Grip-No.1 (CONTROL-GRID) VOLTAGE. .........2-008- -175 max -175 max volts 
DCL PLATE CURRENT «.c1,,.c2ie oie okorotcds eer erates tavateto tetas 75 max 95 max ma 
DGiGRip-NO AS CURRENT \o ce raerarstorr raid abet ote renare te ayele evel ener 6 max 6 max ma 
PLATEN INBUD Fs derckow, oo ssw SuScoid rere abe Core orNaTRe at Seis ee islalet etal 22 max 36 max watts. 
GRID-N@:2: INPUTS. cs: siete cdrom, opin Seine eGioles sven ersiecoerte 3.4 max 5 max watts 
PLATE DISSIPATION 1.0 aic.5-<1< acute ie eae aie ous totess pohersletan eters 10 max 15 max watts. 
PEAK HEATER-CATHODE VOLTAGE: , 
Heater negative with respect to cathode.............. 100 max 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 max volts. 
Typical Operation: 
DE “Plate oltage i. 2 sc'sra-cr ates anes eyecisne es ele atiete healers 425 600 600 volts. 
D©iGrid=N 6.2: Voltage $22 cistc cites oe si ateteieetets eine emalele 200 200 200 volts 
Fram series resistor Of zc s.cmu eeracests erate oe tateranieiekerereale 14000 25000 20000 ohms 
D©@ Grid-No.1_Voltaged: yaans apices one stele sersieeieienlet -60 -65 —70 volts 
From grid=No:1 resistor Of 4 se... ae ose ee ieee 25000 25000 23000 ohms. 
Peak RF Grid-No.1-to-Grid-No.1 Voltage............. 140 150 160 volts 
DC; Plate Current,..4).. 5. cevscs. is telantteieke clone oe sear are 52 36 60 ma 
PC Grid-No.2) Curren tis. nate svat atoetemee ateraa renee 16 16 20 ma 
DGiGrid-No: lL Current(Approx,) creer siete ieee Ft BAe) 3 ma 
Driving Power CApprox:) i. s.cm.. ea iereere a ole oi che owns sues O.15 10528 0.21 watt. 
Power Outputc(Approk.).). 4 etinteieiate tele iain ow crate sisie 16 ales 26 watts. 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid=No.12Circuit Resistanceis, nicateniet ao verti oe iets nieke eases elese eleastebtedten 25000 max ohms 


é Obtained preferably from separate source modulated along with the plate supply or from the modu- 
lated plate supply through series resistor of value shown. 

6 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DG; PLATE VOGTAGE.. dar. cceteloners uals stevens akeveusyaenouen’ eter agsirale 750 max 750 max volts: 
DC GRID-N0.2° VOLTAGE ch pcr ceeve eke ie tnicteie = tite havaene tinier 250 max 250 max volts. 
DC: GRID-NO-1 VOLTAGE T, siacencistelecsinieie eo. «18 oo) lous exis) cdeusiehe -175 max -175 max volts. 
DC PLATE -GURRENT cc..s0s ses tere ieldetdauauatre lersiieie ce ehetierezerere 90 max 115 max ma 
DC: GRipsNod CURRENT Sisdi titan cock see coe 6 max 6 max ma 
PLATS INPUT «joc ostretin, ste apd aetors ols ieareuar ones Rie tebe teen atte 36 max 50 max watts. 
GRID-NO.2 INPUT 9 hc brecs.o ear 3 ese ein ta Steen Sos Heoete see 5 max 5 max watts 
PLATE DISSIPATION #2 Settee reve cen so 19 ait encrale Sire ereTabege: aptieys 15 max 20 max watts 
PEAK HEATER-CATHODE VOLTAGE: ‘ 

Heater negative with respect to cathode.............. 100 max 100 max volts 

Heater positive with respect to cathode............. 2 100 max 100 max volts 


RCA Transmitting Tubes 


Typical Operation: 


DG Plate Voltage... 5.0... alco sileiots! ecermetetShs cane’ e ot acel-e alia eters 500 750 , 750 volts 
WD CMETIM NG: aRVOMALG Baw sees vec na acne Ocehie 200 200 200 volts 
Hromyseries resistorio£:. sc kw. ceitin css ee see kitew aioe 21000 37000 25000 ohms 
DGRarid- No: lay Oltage sor. cc. piericie sis tes root meee Sereds -65 -65 -50 volts 
ETOMACTIG“ NOM IPCSISGOL: Ole s.6.cys:01e.50 Apusyeievoasole.a ce Oss 25000 23000 12500 ohms 
Promicathnode resistor Of a. oc ose hoe. aside iota 730 1000 550 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltage............. 150 =150 130 volts 
DP Cyblate: Carrentrois hin tins. eaclteee ain aan oeimcee 12 48 65 ma 
DOIGHG-N Oe ACULTON be ae a. coece she sie cna Sori b inla-avielus ganic 14 15 22 ma 
IDC Grid-No:1 Current: (Approx). .0c5 fc ie sue ee be cwce PAR ordi} 4.0 ma 
Driving LOWEr CADDIOX:). sce estte eee che hneee ures 0.18 0.19 0.24 watt 
POwerOucpucCADDLOX.)iccneeecia aac cee site ene aotels 5 26 26 35 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
MGTIO IN Ov = CIlCUitseSIStANCO ics oss ns wR RRM ee aie ee oe RIK mie ale oe sie natant . 25000 max ohms 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Obtained from separate source, from plate-voltage supply with a voltage divider, or from series 
resistor of value shown. The grid-No.2 voltage must not exceed 600 volts under key-up conditions. 

* Obtained from fixed supply, by grid-No. 1 resistor, by cathode resistor, or by combination methods, 


TYPICAL CHARACTERISTICS 
EACH UNIT 


TYPE 832-A 

E~¢=12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRID-N®2 VOLTS=250 


GRID-N21 MILLIAMPERES 


Q 100 200 300 400 
PLATE VOLTS 
92CM-4910T2 


4, 


AVERAGE CHARACTERISTICS 
EACH UNIT 


250 
Bey ee 
E ¢=!2.6 VOLTS 


SERIES HEATER ARRANGEMENT 
GRID-N22 VOLTS=250 


me) GRID- are rar cae 


PLATE (I,,) OR GRID-N®2(Icp>)MILLIAMPERES 


PLATE VOLTS 92CM- 4912T2 
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RCA Transmitting Tubes ————— 


POWER TRIODE 


8 3 3 A Thoriated-tungsten-filament type 

aa used as af power amplifier and modu- 

lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 30 Mc with natural cooling (20 

Me with forced-air cooling), and with reduced input up to 75 Me. Class C Teleg- 

raphy maximum plate dissipation with natural cooling, CCS 300 watts, ICAS 350 
watts; with forced-air cooling, CCS 400 watts, ICAS 450 watts. 


FILAMENT VOLTAGE (AC/DC) crete gis sa ciciere no olnedaters tetnary eye retsyer ars rete Loieisne 10 volts 
Pi AMENT CURREND. cc ok ce cig kone = stern ale, ee lea allots fas = Nerlalialigy micas psoas ar eaes steals 10 amperes 
AMPLIFIGATION EACTOR® «2. 3:4 /ecans ieiccsidls eit 0S lovlenelieney 0 eelhe prsiionee! “io! cellos ye) <aeies= 35 


DiRECT INTERELECTRODE CAPACITANCES: 
Grid Gorplaters aac cre acter tye etic teagan ae yee Meteo te conene Me) a Mele eae ate aac 6.3 ppt 
Grid to filament sc 6S cicscci ete ia oleatmlicnsie nee ketelen eens haraiels (ee ede ge (kate nicge = 12.3 ppt 
Plate: to filament cic cis ose celclaeteceiese cherie aaa site atte isyatay ya joie touaucg= hen @Mameouspe ie 8.5 ppt 


* Grid volts, -10; plate milliamperes, 200. 


AF POWER AMPLIFIER AND MODULATOR—Class B 


Natural Cooling Forced-Air Cooling 
Maximum Ratings: ccs ICAS CCS ICAS 
DC PLATE VOLTAGE.....-..+.+« 3000 max 3300 max 4000 max 4000 max volts 
MAXIMUM-SIGNAL DC PLATE CUR- 

TERN Te ie eas Dae iat ares euone= 500 max 500 max 500 max 500 max ma 

MAXIMUM-SIGNAL PLATE INPUT®. 1125 max 1300 max 1600 max 1800 max watts 
PLATE DISSIPATION™........---- 300 max 350 max 400 max 450 max watts 
Typical Operation (Values are for two twbes): 
DC Plate Voltages. <. sun oe en 3000 3300 4000 4000 volts 
DC Grid: Voltaget.. <3 2.5 oes an -70 —80 -100 —100 volts 
Peak AF Grid-to-Grid Voltage... 400 440 480 510 volts 
Zero-Signal DC Plate Current.... 100 100 100 100 ma 
Maximum-Signal DC Plate Cur- 

POM bp terete gl eciolis Geka meee ore 750 780 800 900 ma 
Effective Load Resistance (Plate 

EO DIAGE) eaes keel sheysiekelen ches 9500 10500 12000 11000 ohms 
Maximum-Signal Driving Power 

(ADDIOR:) crsgerereie sei etcesermerane 20 30 29 38 watts 
Maximum-Signal Power Output 

(CApprox.) io tets tein cml dee 1650 1900 2400 2700 watts 


® Averaged over any audio-frequency cycle of sine-wave form. 
; For ac filament supply. 


AVERAGE PLATE CHARACTERISTICS 


TYPE 833-A 
Eg = 10 VOLTS AC 
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PLATE VOLTS (Eb) 92CM-~ 6196T 
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——————— RCA Transmitting Tubes 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Natural Cooling Forced-Air Cooling 
Maximum Ratings: CCS ICAS CCS ICAS 
DEPP EATHAVOLTAGE Jy. casas else 2500 max 3000 max 3000 max 4000 max volts 
DC GRID VOLTAGD . 2... 61.65 see —500 max -500 max —500 max —500 max volts 
DC PATH CURRENT. 2% 65.0 0a 400 max 400 max 450 max 450 max ma 
DG@LGRIDHOURRENT feeds a ataiok 100 max 100 max 100 max 100 max ma 
PLATHEENE I Bite tween cic. s ie aieisseterale 835 max 1000 max 1250 max 1800 max watts 
PLATH-DISSIPATION. «2.5.2.2: 200 max 250 max 270 maz 3850 max watts 
Typical Operation: 
DE PinterVoltageh cei. teo. sea nie 2500 8000 3000 4000 volts 
DC Grid WVoltagedn eo batedercs.. ae = -—300 -—240 -—300 -325 volts 
From grid resistor of........ 4000 3400 3600 3600 ohms 
Peak RF Grid Voltage.......... 460 410 490 520 volts 
WD CrP latesGurrent te 5 wets 60 aeons ons 335 335 415 450 ma 
DC Grid Current (Approx.)..... This 70 85 90 ma 
Driving Power (Approx.)....... 30 26 37 42 watts 
Power Output (Approx.)........ 635 800 1000 1500 watts 


4 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and . 
RF POWER AMPLIFIER—Class C FM Telephony 
Natural Cooling Forced-Air Cooling 

Maximum Ratings: CCS ICAS CGS ICAS 
IDCAPEATH WW OLTAGH 2.6. Go. s 00 000 8000 max 3300 max 4000 max 4000 max volts 
DC GRD VOLTAGH........ia0..% -—500 max —500 max —500 max —500 max volts 
IDC PLarn CURRENT 32... 555% 500 max 500 max 500 max 500 max ma 
DC GRID CURRENT... ....5. 0 es 100 max 100 max 100 max 100 max ma 
PLA TIMENP UI choise oie chavcieve. isin ateters 1250 max 1500 max 1800 max 2000 max watts 
PLATE DISSIPATION. ........... 300 max 350 max 400 max 450 max watts 
Typical Operation: 
DC Plate: Voltage ye sec cw es 2250 3000 3000 4000 4000 volts 
DC. Grid Voltage*’ .. .. cae -125 —200 —155 —200 —225 volts 

From grid resistor of....... 1500 3600 2150 2650 2400 ohms 

From cathode resistor of .... 235 425 270 380 380 ohms 
Peak RF Grid Voltage......... 300 360 350 875 415 volts 
DC Plate Current .oo.. 04... 25 445 415 500 450 500 ma 
DC Grid Current (Approx.).... 85 55 70 75 95 ma 
Driving Power (Approx.)...... 23 20 25 26 85 watts 
Power Output (Approx.)....... 780 1000 1150 1440 1600 s watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

“ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 


Type 833-A requires special mounting and may be mounted in vertical position 
with filament end up or down, or in horizontal position with all terminals in same 
vertical plane. OUTLINE 56, Outlines Section. 

For operation with natural cooling at 50 Me, plate voltage and plate input 
should be reduced to 90 per cent of maximum ratings; at 75 Me, to 72 per cent. For 
operation with forced-air cooling at 50 Me, plate voltage and plate input should be 
reduced to 83 per cent of maximum ratings; at 75 Me, to 65 per cent. 

With forced-air cooling, an air flow of 40 cubic feet per minute from a 2-inch- 
diameter nozzle directed vertically on the bulb between grid and plate seals is re- 
quired to limit the temperature between these seals to 145°C. 

When the 833-A is used in the final amplifier or a preceding stage of a trans- 
mitter designed for break-in operation and oscillator keying, a small amount of 
fixed bias must be used to maintain the plate current at a safe value. With a plate 
voltage of 4000 volts, a fixed bias of at least -90 volts should be used. 
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RCA Transmitting Tubes. 


Plate shows an orange-red color when tube is operated at maximum CCS or 
ICAS ratings. 


TYPICAL CHARACTERISTICS 


iwee ae 
Ea balling 


Eg =!0 VOLTS AC 


GRID AMPERES 


Ss 
92CM-6197T 


POWER TRIODE 


Thoriated-tungsten-filament type 

83 4 used as rf power amplifier and oscil- 

lator. May be used with full input up 

to 100 Me. For operation at 170 Me, 

plate voltage and plate input should 

be reduced to 80 per cent of maximum ratings; at 350 Me, to 53 per cent. Class C 

Telegraphy maximum CCS plate dissipation, 50 watts. Requires Small four-contact 

socket and may be mounted in vertical position only, base up or down. OUTLINE 44, 

Outlines Section. Plate shows an orange-red color when tube is operated at maxi- 
mum CCS ratings. 


FILAMENT: W OLTAGE (AC/DC) = oie ciel area e siate sere nia reiel sul lesetalclohatete tia oe) clots siete 7.5 volts 
FILAMENT CURRENT © c\0isreis s «cle tna oan) ieterey tetas lis ble ata lereSelte exerts ede oe loteote 3.1 amperes 
AMPLIFICATION, FACTOR ers ccs: + sce se, 0147215 whekaraveloua sts = ayes fale steveyarp (ohe)e ie ratetel exetahers 10.5 
DIREcT INTERELECTRODE CAPACITANCES: 

Grid ‘to plate Fine lare Gee wee er Taian sate che ala. = atanatagencrasser ete rtcetctetons 2.4 put 

Grid) to filaments2)5 37355500 Abo ee eee eine Se Loerie ete ANAS AA fina 

Plate to, filament 3i..< ,ocecdtsvels + eueseict ate) oper aicieys ero alae sands aio tovehaye actelscska acide 0.6 put 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: : 
DG) PEATH VOLTAGE Epa vecers cats inleietons eesti oicds Risa aoteke oink Peete eas ot olen 1250 maz volts 
DC GRID! V OUTAGE. sao. o:0 6s caeicinissoth «scene ane sale CUE ONIN oR Loin toler scekene —400 max volts 
DG. PLATE CURRENT 655 coc eiccic sos ate cisions Sie eh ein ratele a iets alle ohalojafeiateraeisterare 100 maz ma 
DC. GRID ‘CURRENT oie «ove ce ote a Slee ae cea tnns oe aCe toe phon wrk ieee ot a a 20 max ma 
PLATEUINPUT . ecsckipe otro Steer ole Yorke. “tanec beouczele toe teael taint i> atorestets Co trek oharetar: 125 max watts 
PLATS DISSIPATION sjeneotecoe ce os Sie aes obs tey ie eeteree hel ar leds leno teeitaiorsi sie 50 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 
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RCA Transmitting Tubes 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 20 Mc and with reduced 835 
input up to 100 Me. Requires Jumbo four- 
contact socket and may be mounted in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 8 in vertical plane. OUTLINE 
49, Outlines Section. Filament volts (ac/dc), 10; - 
amperes, 3.25. Direct interelectrode capacitances: grid to plate, 9.25 yuf; grid to filament, 6 uuf; plate 
to filament, 5 uuf. Plate shows a barely perceptible red color when tube is operated at maximum CCS 
ratings. Except for interelectrode capacitances, the 835 is identical with type 211. The 835 isa DISCON- 
TINUED type listed for reference only. 


= HALF-WAVE 
“Co VACUUM RECTIFIER 
Heater-cathode type having two 
cathodes used in power supply of 83 & 


ment. Maximum peak inverse plate 

volts, 5000; maximum average plate 

amperes, 0.25. Requires Small four-contact socket and may be mounted in any 
position. OUTLINE 40, Outlines Section. The 836 has two separate cathodes, each of 
which is connected to its respective heater. Plate-circuit return should be made to 
the mid-tap of the heater transformer. 


OS) transmitting and industrial equip- 
K 
H 


K 
H 


PUMA LER MV ODLTAGHMCAC) Os. Rtytahs «atsiees ore otis oe abet Severn ot ooo hoe aie eatin emule F 2.5 volts 
ISHATERICURRENT... 64. ss.0acc ores mat oataakchonehexenehcuen si sihey hace enekarcdeueeeniere sietere 5.0 amperes 
HALF-WAVE RECTIFIER 

Maximum Ratings: 

PH AKCUNVBRSH, PILATE VOLTA GH s.j570sfa;. aienisieSelosieicveweno) aceilaer oenee ee 4 5000 max volts 

PLATE CURRENT: . 
Peaketen nec EE MOT Polis anc) essen cwck oe (sae ara ice seek oleh abe) Sy shane aueasssunise ere eleven Ac 1 max ampere 
LISTENS 5,3 <3 7A OCA RAS Cee POE NS CALI UST EA A eR tte 0.25 max ampere 
Fault, for duration of 0.1 second maximum...............-eeceeeees 5 max amperes 


° Heater voltage should be applied approximately 40 seconds before the application of plate voltage. 


BEAM POWER TUBE 


Heater-cathode type used as rf 
power amplifier and oscillator. May be 8 37 
used with full input up to 20 Me. For 
operation at 40 Mec, plate voltage and 
plate input should be reduced to 76 
per cent of maximum ratings; at 60 Me, to 62 per cent. Class C Telegraphy maxi- 
mum CCS plate dissipation, 12 watts. Requires Medium seven-contact socket and 
may be mounted in any position. OUTLINE 31, Outlines Section, except has no 
bayonet pin. Plate shows no color when tube is operated at maximum CCS ratings. 


ATR MY OLTAGICAC/ DO) \cmeatann: orth on neice rte cits cate susie aan ent e bie 12.6 + 10% volts 
ETA SEGA CURREOND ape weter it fe op tetas cee tna) ne AS aR Torrance Tema eat nie isso es 0.7 ampere 
TRANSCONDUCTANCE (For plate current of 24 milliamperes) ........... whe 3400 umhos 
DireEcT INTERELECTRODE CAPACITANCES: 
Grid-No.1 to plate (With external shielding).................00008 sae 0.20 mass pat 
Grid No.1 to cathode, grid No.8, grid No.2, internal shield, and heater... 16 put 
Plate to cathode, grid No.3, grid No.2, internal shield, and heater...... 10 unt 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 
MIC PPLATH VOLTAGE cs 3 essa its ett ee cakes et inchs ssedss vs ida 00ess 500 max volts 
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RCA Transmitting Tubes 


DC Grid-No.3 (SUPPRESSOR-GRID) VOLTAGE. .. 2.2... 0c ccc ccc cee eee eee 200 max 
DC Grip-No.2 (SCREEN-GRID) VOLTAGH.W 0. ...0. 034600 -5suieess tuiceiees ? 200 max 
DG; GRip-No.1 (CONTFROL-GRID), VOLPTAGH cee eee eee oe —200 max 
DC PLATE CURRENT...... Aare On Cn Soo 55 San aoe a hee 80 maz 
DG: GRID-NO.ASCURRENT.. Asan: eee beeen tee Dee Ee eee 8 max 
PLATE INPUT. &. Oe: hee eens ee ee ee ae 32 max 
GRID-NO.2 INPUT..0. 52 2 pa, taser’ SASS AE ee baie Siete See eens Cre 5 max 
GRID-NO.2- INPUT os Vad ott ais Se ee, Oe ee ee REPRE Lae 8 max 
PLATS, DISSIPATION 5-.2.5:- 8a cls Redes Toe ee Oe ae tee eee eee 12 maz 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............... gett ONG re aeeee eos 100 max 

Heater positive with respect to cathode..............c0cccsceercees 100 max 


volts 
volts 
volts 
ma 
ma 
watts 
watts 
watts 
watts 


volts 
volts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used provided the positive peak of the audio-frequency envelope does not exceed 115 per 


cent of the carrier conditions. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

& 3 8 with full input up to 30 Me and with reduced 
input up to 120 Me. Requtfres Jumbo four- 
contact socket and may be mounted in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 3 in vertical plane. OUTLINE 
49, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. The 
838 is used principally for renewal purposes. 


EIGAMENT AY OLTAGE (AC/DC) jase ei eee Se Ste etic se ines ties 10 
FEGAMENT GURBENT =... 02 8 sete Oe ee Se CS oe ee Pee eee 3.25 
DirECT INTERELECTRODE CAPACITANCES: 
Grid:to plates ices cos sae Oe nee Oe ee ee te eee 7.8 
Grid to filament: >.) 1.8 Canes lo ere Ce en eee eet eee 6.0 
Plate to: filament 2c. cckica. totes ee OCR ACE ieee aie eee 4.0 


Class B Class C 
Maximum CCS Ratings: Modulator Telegraphy# 
DC, PLATS VOLTAGE. 9 onc dict eo ee eee ee 1250 max 1250 maz 
DGUGRID VOLTAGR Soba e cee ee Oe ee ee oe —— —400 max 
DG@oPLATH CURRENT 102 -< fee DOR Oe ee One ene 175°® max 175 max 
DC GRID CURRENT Sone) Cane eee ee eee — 70 max 
PLATE. INPUE Sy, dc geseeic nerd Bike oe aces a ee ers 220°" max 220 max 
PLATH) DISSIPATION. 2 ste cis deen ain Poa ee eae ee ee 100° maz 100 max 


volts 
amperes 


byt 
put 
ppt 


volts 
volts 
ma 
ma 
watts 
watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 


the carrier conditions. 
@ For maximum-signal conditions. 
™ Averaged over any audio-frequency cycle of sine-wave form. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

8 Al with full input up to 6 Me and with reduced 
input up to 30 Mc. Requires Small four-contact 
socket and may be mounted in vertical position 
with base down, or in horizontal position with 
pins 1 and 4 in vertical plane. OUTLINE 29, Out- 
ines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. The 841 is 
used principally for renewal purposes. 


FIGAMENT VOLTAGE (AC/DC) * 22’... eee eee ee ae ee eee ae 7.5 
FILAMENT, CURRENT (225. COR es oat eee es ee Oe Soe 1.25 
DirREcT INTERELECTRODE CAPACITANCES: 
Grid to\ plate x. neces oe eee lois ae tee ere Cen cacie a Rane oe eee 7.5 
Grid to: filament 3 os3. Sep bios is Sie ans ee ne ae 4.0 
Plate to filament icine as nee sin eee O15 ADOEOS « Gewese eKion eee 2.6 
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Class B Class C 

Maximum CCS Ratings: Modulator Telegraphy# 

PDR MELEATIIMV OU UAC. mAh Gla e's oslo seit esis 0's dleleve 425 max 450 max volts 
SOM ED EVOL LA GION. Sia)nitfale,uiloinrsis tole siclctielo e breiebleve- 6, eles — —200° max volts 
PODER MEDIA DECRG WIRE ION TE cate a:ce Rs tere toc state c cidjeae Saale nates 60°" max 60 maz ma 
UE CREO RG URREN Rimi. i cet adcinaclolie cot ate Oe tote — 20 max ma 
{PvGAMTTD) TANT et U7 ob eyo ian Inn tee a ee A 25°" max 27 max watts 
BERS TMU ISSEE ATION Sewehtels: «cists agen Cee Aibiaerie eine aetna 15" maz 15 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

© For maximum-signal conditions. 

® Averaged over any audio-frequency cycle of sine-wave form. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
P@) (3)S af power amplifier and modulator. Requires 
Small four-contact socket and may be mounted 
in vertical position with base down, or in hori* 842 
zontal position with pins 1 and 4 in vertical 


plane. OUTLINE 29, Outlines Section. Filament 
OX) volts (ac/de), 7.5; amperes, 1.25. Direct inter- 
F+ F- electrode capacitances: grid to plate, 6.4 puf; 


grid to filament, 3.2 uwuf; plate to filament, 2.6 
puf. Maximum CCS ratings as CLASS A AF POWER AMPLIFIER AND MODULATOR: dc plate 
volts, 425 max ; plate dissipation, 12 max watts. Plate shows no color when tube is operated at maximum 
CCS ratings. The 842 is used principally for renewal purposes. 


POWER TRIODE 


Heater-cathode type used as rf power am- 
plifier and oscillator. May be used with full 
input up to 6 Mc and with reduced input up to 
30 Me. Requires Small five-contact socket 843 
and may be mounted in any position. OUTLINE 
29, Outlines Section. Heater volts (ac/dc), 2.5; 
amperes, 2.5. Direct interelectrode capaci- 
tances: grid to plate, 3.9 uuf; grid to cathode 
and heater, 4 yyf; plate to cathode and heater, 
2.5 puf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de plate volts, 
450 max; de grid volts, -200 max; de plate milliamperes, 40 max; de grid milliamperes, 7.5 maz; plate 
input, 18 max watts; plate dissipation, 15 max watts, peak heater-cathode volts, + 45 max. Plate shows 
no color when tube is operated at maximum CCS ratings. The 843 isa DISCONTINUED type listed. 
for reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 845 
lator. Class AB; maximum CCS plate 

dissipation, 100 watts. Requires Jum- 

‘bo four-contact socket and may be 

mounted in vertical position with base down, or in horizontal position with pins 1 
and 8 in vertical plane. OUTLINE 49, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. 


SOA ENTE VOLEAGH CAG/DCiass oie. 3 'acthaeloeioiers Sip inisieia esi sl eiejeleigl” » fsecsiohacclele ars 10 volts 
RAMS DALI To OUESE PINT soos atciraeci aici) dred Sees ttere ala oie, eUs aL eine a (Wha, whe atante te eyouaVerataa: avensnecs & 3.25 amperes 
RE TRIIEC ANE ONT PONA C LOR ior apaicic is coe T a eves Toto shoiay sive. aire earch revels vier caste tete's) 5.3 
Direct INTERELECTRODE CAPACITANCES: 
CTE ELODIE UC eee ecole Cis etsy Steere AN eure SES cisrslialae pie Diare aigie eitiets alae tales BARR: riytha 
MoT LS LOR TELATIOGCINGIMS ico ors (6) aeaiokra Siegal rere ies fais oe SS @yiayrafhn le eayen eats a wai ae, ew “ayorare 5.0 put 
eA St EERE Op ELL A INOM Gide hil cr ahve esse HORA we: Sevle's Sic tenis)’: = ete S spare ets « aGRe bua oltetals's 5.0 ul 


AF POWER AMPLIFIER AND MODULATOR—Class AB1 


Maximum CCS Ratings: 
PRCESAT LEV OL TAGES TED sPotte ccc Rneitls cles ctsieicsvs.cle dove coticlsla sitters 0 e.ale ere.ate 1250 max volts 


RCA Transmitting Tubes 


DC GRip VOETAGE ooo or ote ee eet ome widow Ramee oe ed cc eesti eee —400 maz 
DC PuatTs GoBEeRNt. . - <=. hohe eae on we ae 3 alee ne rie eee ete 120 maz 
PLAYER INPUTS oe cain «coe aa s-cccie ale ee as on Sat ais the ae emi n aie atom sisierern 150 maz 
PLATE DISSIPATION: cou cts 6 vs coe sate Eee ne ea teins aes or araiote ae eee 100 maz 


POWER TRIODE 


Thoriated-tungsten-fillament type used as GP BLADE 


af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 3 Mc and with reduced 
849 input up to 30 Mc. Tube may be mounted in 
vertical position with filament end up, or in 
horizontal position with plate in vertical plane. 
Maximum over-all length, 1434 inches; maxi- 
mum diameter, 4% inches. Filament volts ¥ 


(ac/dc), 11; amperes, 5. Direct interelectrode capacitances: grid to plate, 34 puf; grid to filament, 17 uf; 
plate to filament, 3 puf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de 
plate volts, 2500 maz; de grid volts, -500 max; de plate amperes, 0.35 maz; de grid ‘amperes, 0.125 maz; 
plate input, 875 max watts; plate dissipation, 400 max watts. Plate shows cherry-red color when tube is 
operated at maximum CCS ratings. The 849 is a DISCONTINUED type listed for reference only. 


POWER TETRODE 


Thoriated-tungsten-flament type used as 
rf power amplifier and oscillator at frequencies 
up to 15 Mc. Requires Jumbo four-contact 
socket and may be mounted in vertical position 

a 50 with base up or down, or in horizontal position 
with pins 1 and 8 in vertical plane. OUTLINE 51, 
Outlines Section. Filament volts (ac/dc), 10; 
amperes, 3.25. Direct interelectrode capaci- 
tances: grid No.1 to plate (with external shield- 


ing), 0.25 maz uuf; grid No.1 to filament and grid No.2, 17 uuf; plate to filament and grid No.2, 25 uyf. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de plate volts, 1250 maz; 
de grid-No.2 volts, 400 maz; de grid-No. 1 volts, -400 maz; de plate milliamperes, 175 maz; de grid- 
No. 1 milliamperes, 40 maz; plate input, 220 maz watts; grid-No.2 input, 10 maz watts; plate dissipa- 
tion, 100 max watts. Plate shows a barely perceptible red color when tube is operated at maximum CCS 


ratings. The 850 is a DISCONTINUED type listed for reference only. 


POWER TRIODE 


Thoriated-tungsten-fillament type used as 


af power amplifier and modulator and as ff GP BLAce 


power amplifier and oscillator. May be used 
with full input up to 3 Mc. For operation at 7 

8 5] Me, plate voltage and plate input should be re- 
duced to 75 per cent of maximum ratings; at 15 
Mc, to 50 per cent. Tube may be mounted in 
vertical position with filament end up, or in 
horizontal position with plate in vertical plane. 
OUTLINE 64, Outlines Section. The 851 is used . 
principally for renewal purposes. 


FILAMENT VOLTAGE (AC/DC): & . ore Becloecins oa due Oost meat bees mo eeidis 11.0 
FILAMENT CURRENT ......4 iis Saasases eden cae eetinee esse dae ee eee 15.5 
AMPLIFICATION FACTOR 2.2 <2 sessn ee so c5 san ehe bees «tne eee 20.5 
Drrect INTERELECTRODE CAPACITANCES: 

Grid to plates3. ja eee coe eee BSc ae aces custeine cmaeere 47 

Grid toe filament 2c. con - cw eee s aUisd a sich wee sens Shier ese ate 26.5 

Piate to filament. cco. << <0. cid anice ae mieit ee pam a0 einiaie tacit ste ciate a 4.5 

Class B Class C 

Maximum CCS Ratings: Modulator Telegraphy# 
DC PEATE VOLTAGE Se oor tad co ac cic tin wiatetaln vice damiaietaus 3000 maz 2500 maz 
DC Grip  VOETAGe Feo Soin wad nce oato e oetele estate — —500 maz 
DC PLATE CURRENT 6c) opiatosls esl tonic) Ao ony teaa ele 1e® maz 1 max 
DC, Gain CuBRENT 34 Jsec6s Ot cote sean era nalee.< —— 0.2 max 
Pi are INPUS «sc che Sa Sees een pete see as 22500" max 2500 max 
PLATE DISHIPATION <5. 2 Secs oc aew e oe ae eee Comino 750" maz 750 maz 


volts 
volts 
ampere 
ampere 
watts 
wates 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 


158 


RCA Transmitting Tubes — —————— 


ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of . 
the carrier conditions. 

® For maximum-signal conditions. 

a Averaged over any audio-frequency cycle of sine-wave form. 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 30 Mc. For operation at 
60 Mc, plate voltage and plate input should be 
reduced to 75 per cent of maximum ratings; at 860 
120 Me, to 50 per cent. Requires Small four- 
contact socket and may be mounted in vertical 
position only, base down. OUTLINE 55, Outlines 
Stction. Plate shows no color when tube is oper- 
ated at maximum CCS ratings. The 860 is used 
principally for renewal purposes. 


GIDAMENTA VOLTAGE, (AC/DC)ioteicic cnc ocloiels craters cisiele's clelels sos sreiwiels werele efgiels 10 volts 
PALADIN PUG LTR REIN Deasjotniie cl ciate cies cite eleva ereuch etal Siar che cl oi aye etoile: cr eda\iolia\le, aeleel eueriaie 3.25 amperes 
TRANSCONDUCTANCE (For plate current of 50 milliamperes).........+...+. 1100 umhos 
AMPEARICA TION ACTOR 0 sc cla clecis sicne stele 2% 2 sraicie o lethevele lw hate wetelacrole cteveiaks 200 


Direct INTERELECTRODE CAPACITANCES: 


Grid No.1 to plate (With external shielding) ..........--.2+-+esseeee 0.08 max put 
Grid No.1 to filament and grid No.2... .....6.. sees ee cere reece eens 7.75 its 
Plate to filament and grids NO0.2)... 0 oe ccc ec ce cn os tele erie cress aieeie 7.5 pe 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


SOE ATI VOUTAGE So «5 cle tetelalaleteieredetw oysteralofoletsre's'e th0.6/s sto sieeis's 6 ole, esi sleleie se 3000 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE... 0... 0 ce eee eee eee eee cer ceee 500 max volts 
DC Grip-No.1 (CONTROL-GRID) VOLTAGE. . 1... .. cece eee eter e ence eeee -800 max volts 
GEESE APH ICG MEER PONT 2 een iodec se /eiiererslaie sre ale oldie tele tore svelin’s © ouaiesersiecn ofls\a\lelo 0s 150 max ma 
GAG RED=N OsAOURREN TD oc, oie cucieis. cc fe os) iste Wok leunielole W oilsfolole «lala sie) ois (010/0 15) 40 max ma 
RSA ES EIN UST e e a ee cio cielcie tere ieaare ere, © ole Veusilel's a; olcder olereNoye ot eters) se vielieleieyene lee 300 max watts 
Rete rETFO NO SEEPS Directs a cieseter choice ake ea alese Orel) « ecshrorade) is evouefeisieia).e aie) e slo) ee) elsie.0s 10 max watts 
STAPH PIISSTPATEON sce a cdi tetecs aie ehone cusio’e ei aieele the, evel e).a)-4l Bieholere ois! siG cits fin Tee's 100 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 20 Me. For operation at 
30 Me, plate voltage and plate input should be 
reduced to 82 per cent of maximum ratings;, at 861 
63 Mc, to 53 per cent. Tube may be mounted in 
vertical position only, filament end up. OUTLINE 
63, Outlines section. Plate shows an orange-red 
color when tube is operated at maximum CCS 
ratings. The 861 is used principally for renewal 


purposes. 
FILAMENT VOLTAGE (AC/DC)... 2.2. cece e ccc esc e cree rece eee encceeveees 11 volts 
RUAN CURRIN E sclett sie occiele esis cine oll-ialn sien sie) sles! sjcleis alsitivie|p eee sie « 10 amperes 
TRANSCONDUCTANCE (For plate current of 130 milliamperes).+........-- ne 2400 pumhos 
AMPLIFICATION FACTOR........- secs cece cece cece ceeecn essen eresceces 300 
Direct INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding) ...........-.seeeeeeeees 0.10 maz put 
Grid No.1 to filament and grid N0.2........e cee ee eee n eee rec eenees 14 uu 
Plate to filament and grid No.2............. cece cece recesses AA re 11 put 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 
DC PLATE VOLTAGE......... plasdle Ieferb oh sierate Laleieivieis sclele: Gaereretsrelorneletetsnny eve 3500 max volts 


RCA Transmitting Tubes 


DC Griv-No:2 (SCREEN-GRDD) “VOLTAGE® =<20 25 34.5.2. 2 Bees oe eee 750 max volts 
DC Grip-No.1 (CONTROL-GRID) VOLTAGE: <. «20.05 - oes = <0 d= 2 ee = a -1000 max volts 
DC Piare Cupgenr. 250 9o. 22 Se ee ee eee 350 max ma 
DC Gr-No.t CORRENT: 2 a0; < S520 2 eee eae ee ee ee ee 75 maz ma 
PuLaTs: TNPUF 25 226 Ox, oo ots os Se eee on CO ee Oe ee 1200 maz watts 
GHip-No.2: INPUT oc) 25s bcs os 25 an ee ee ee ee 35 max watts 
PLATE DISSIPATION | 2). .0. 5 3 eens a eee eee eee ee eee 400 max watts 


2 Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Grid-No.2 voltage must not exceed 2000 volts under key-up conditions. 


POWER TETRODE 


Thoriated-tungsten-fillament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 15 Mc. For operation at 

86 5 30 Mc, plate voltage and plate input should be 
reduced to 78 per cent of maximum ratings; at 
60 Mc, to 55 per cent. Requires Small four- 
contact socket and may be mounted in vertical 
position only, base up or down. OUTLINE 31, 
QOuilines Section. Plate shows no color when 
tube is operated at maximum CCS ratings."The 
865 is used principally for renewal purposes. 


FiLAMenr VoUurace (ac/DG) 200 see so 2 oc ee ta eee ee 7.5 volts 
Filament CuRnenr 0 02 ok ee otn.ce bk oe 2 Oa oo Pe eee eee 2.0 amperes 
TRANSCONDUCTANCE (For plate current of 18 milliamperes) ............... 7350 pmhos 
AMPLIFICATION Facror (Apprax:) oo. = See Ss oe oss SS 3 SOs Be 150 
Direct INTERELECTRODE CAPACITANCES: 

Grid No.1 to plate (With external shielding) ........................ 0.10 maz ppt 

Grid No:4 to filament and grid No.2. 7... 2-22)... J. 2. See eee 8.5 put 

Plate to filament and grid (NO.2.0 0) 25 652-32 62 = 2 os eee 8.0 ppt 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy? 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: : 
DC PLATE VOLTAGH >Date ae cee ee eee ee eee 750 maz volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE. .............. eS ee ae 175 max volts 
DC GRw-No.1 (CONTROL-GRID) VOLTAGE... 2.55.5 occ 6 tie es we nee —200 max volts 
DC PLATE CURRENT ... << SeS5. Sc 2 ee ee Pe a 2. SR ee oe 60 max ma 
DG-Gum-No.1 ComRnent 2 Se. 26 ok oe erste a oe se See pone 15 max ma 
PLATE INPUTS el vind wc calceee eee ea Se EEE eee Oe eet 45 max watts 
Gam-No2? Inevt. 2.5 5. ee ee f SSS ee a eee eee ee ee eee 3 maz watts 
PLATE DISSIPATION <...4¢ = So pers 2 cera sree > Oe, wel aes ee ee 15 max watts 


2 Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in 

866- A power supply of transmitting and in- 

dustrial equipment. Maximum peak 

inverse anode volts, 10,000; maximum 

average anode amperes, 0.25. Requires 

Small four-contact socket and may be mounted in vertical position only, base down. 
OUTLINE 41, Outlines Section. 


FaLAMENT VOLTAGE (AG)? o/s <3 ss 1d ae a es ao cde eee eo eee 2.5 volts 
FILAMENT CORRENT. ..<\o<c Hons Soe bs. 6 eee Sees Se ee ps Ce eee 5.0 amperes 
Prax ‘Tose Yourace Deoe (Approx)... 5..2.0.02556 oe nee eee eee 15 volts 


° Filament voltage must be applied at least 15 seconds before the application of anode veltage. 
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HALF-WAVE RECTIFIER 
Maximum Ratings: (For power-supply frequency of #0 cps): 


PEAK INVERSE ANODE VOLTAGE............4. 2500 max 5000 maz 10000 max volts 
ANODE CURRENT: 
OS en ere asin asap hard feels ere deca « Eourcutes 2 max 1 max 1 max amperes 
PAVCTO SE ee Meet sf ails stots cotahots Meat elo as 0.5 max 0.25 max 0.25 max ampere 
Fault, for duration of 0.1 second maximum . 20 max 20 max 20 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGEH® . 20 to 80 20 to 70 20 to 60 LG; 


* Averaged over any interval of 30 seconds maximum. 
@ Operation at 40° + 5°C is recommended. 


RATE OF RISE OF 
CONDENSED- MERCURY 
TEMPERATURE 


TYPE 866-A 


MINIMUM ALLOWABLE 
HEATING TIME BEFORE 
LOAD APPLICATION 


ABOVE AMBIENT TEMPERATURE - °C 


TEMPERATURE RISE OF CONDENSED MERCURY 


° 20 40 60 80 
HEATING TIME-MINUTES 
92CS -9028T 
Operating Values: 
Circuit Max. Trans. Approx. DC Max. DC Max. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Am~peres To Filter 
Section) Fig. E Eay Tay Pade 


In-Phase Operation 


7000® 3200 0.25 0.8 

Half-Wave Single-Phase... 54 35004 1600 0.25 0.4 
1700° 800 0.50 0.4 

3500° 3200 0.5 1.6 

Full-Wave Single-Phase... 55 17004 1600 0.5 0.8 
800° 800 1.0 0.8 

7000® 6400 0.5 3.2 

Series Single-Phase....... 56 35004 8200 0.5 1.6 
17002 1600 1.0 1.6 

4000® 4800 0.75 3.6 

Half-Wave Three-Phase... 57 20004 2400 0.75 1.8 
10009 1200 1.5 1.8 

Quadrature Operation 

4000° 4800 1.5 ten 

Parallel Three-Phase...... 58 20004 2400 1.5 3.6 
10009 1200 3.0 3.6 
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Circuit Maz. Trans. Approz. DC Maz. DC Maz. DC 
(For circuit figures, refer to Sec. Volis Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eay Tay Pde 
4000°® 9600 0.75 1.2 
Series Three-Phase....... 59 20004 4800 0.75 3.6 
1000° 2400 1.5 3.6 
3500° 4500 0.91* 1.08 4.05* 4.58 
Half-Wave Four-Phase.... 60 1700 2300 0.91* 1.08 2.07% 2.38 
8002 1100 1.82* 2.08 1.98* 2.2" 
3500° 4800 0.95* 1.08 4.60* 4.88 
Half-Wave Six-Phase..... 61 17004 2400 0.95* 1.08 2.30* 2.48 
800° 1200 1.90* 2.08 2.28* 2.48 


For maximum peak inverse anode voltage of 10000 volts and maximum average anode current of 
0.25 ampere. 
4 For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 0.25 


ampere. 

° For maximum peak inverse anode voltage of 2500 volts and maximum average anode current of 0.5 
ampere. 

* Resistive load. ® Inductive load. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in 
872-A power supply of transmitting and in- 


dustrial equipment. Maximum peak 

inverse anode volts, 10,000; maximum 

average anode amperes, 1.25. Requires 
Jumbo four-contact socket and may be mounted in vertical position only, base 
down. OUTLINE 52, Outlines Section. 


RiLAMENT VOLTAGE (AC)? W528 08- © oe wie ig ae oe ol ers aes Sas me mie ae 5.8 volts 
Fiamma CURRENT: 2. +... sce a0 bee eas Be oe ie ei alent ete 7.5 amperes 
Peak "TusE VouTace Dror (Apprex.) .. oi. aio en 2 eae «we ee ae me Se 10 volts 
° Filament voltage must be applied at least 30 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings (For power-supply frequency of 60 cps): 
Peak INVERSE ANODE VOLTAGE. .......--..---2.---200- 5000 max 10000 max volts 
ANODE CURRENT: 
Peake 2 2 ies ae at ee ae ee eed aE SSE 5 maz 5 maz amperes 
Average cei ie ca Saas ciate Orgran ata 1.25 max 1.25 maz amperes 
Fault, for duration of 0.2 second maximum ............ 50 max 50 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE® ........... 20 to 70 20 to 60 °C 
6 Averaged over any interval of 15 seconds maximum. 
© Operation at 40° = 5°C is recommended. 
Operating Values: 
_ Circuit Maz. Trans. Approx. DC Maz. DC Maz. DC 
(Por circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations ‘ (RMS) To Filter Amperes To Filter 
Section) Fig. E Eay Tay Pde 
In-Phase Operation 
7000° 3200 1.25 4.0 
Half-Wave Single-Phase... 54 35004 1600 1.25 2.0 
3500°® 3200 2.5 8.0 
Full-Wave Single-Phase... 55 1700 1600 2.5 4.0 
: 7000° 6400 2.5 16.0 
Series Single-Phase...., a ae 56 35004 3200 2.5 8.0 
4000° 4800 3.75 18.0 
Half-Wave Three-Phase... 57 20004 2400 3.75 9.0 
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Max. DC 
Output KW 
To Filter 

Pde 


36.0 
18.0 


36.0 
18.0 


20.0* 22.58 
10.0* 11.28 


22.8* 24,08 
11.4* 12.08 


Circuit Max. Trans. Approx. DC Max. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output 
Rectifier Considerations (RMS) To Filter Amperes 
Section) Fig. E Eay lay 
Quadrature Operation 
4000® 4800 7.5 
Parallel Three-Phase...... 58 20004 2400 7.6 
4000°® 9600 3.75 
Series Three-Phase....... 59 20004 4800 3.75 
3500°® 4500 4.5* 5.08 
Half-Wave Four-Phase.... 60 17004 2250 4,5* 5.08 
8500® 4800 4.75* 5.08 
Half-Wave Six-Phase..... 61 17004 2400 4,75* 5.08 
® For maximum peak inverse anode voltage of 10000 volts and maximum average anode current of 1.25 
amperes. 
“For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 1.25 
amperes. 
* Resistive load. ® Inductive load. 
RATE OF RISE OF . 
CONDEN SED- MERGURY 
TEMPERATURE 
TYPE 872-A 
: MINIMUM ALLOWABLE 
= HEATING TIME BEFORE 
=] LOAD APPLICATION 
= : f 
« 
a) 
2 Ww 
ok 
SE 
za 
w & 
Ow 
za 
os 
oi 
we 
Or 
z 
wi 
%D 
cs 
wt 
« 
aS 
<0 
ies 
a- 
= 
be: 
Oo 10 20 30 40 5D 60 70 80 
HEATING TIME — MINUTES 
92C5-2029T, 
P G 
(2) —(3) 


MEDIUM-MU TRIODE 


Acorn heater-cathode type used 

aS. as af amplifier and as rf amplifier and 

(1) Os) (4) oscillator at frequencies up to 600 Me. 

al ge au Class A, Amplifier maximum CCS 
VIEWED FROM SHORT END _—~/Plate dissipation (design-center value), 


955 


1.6 watts. Requires Acorn five-contact socket and may be |mounted in any position. 
OUTLINE 2, Outlines Section. Plate shows no color when tube is operated at max- 


imum CCS ratings. 


PA THRYY OLTAGH (AC/DC) ste a srencde dais are ors eicisoinee mveleldierencieroisstetstersre 6.3 
EUROAU ERY CURREIN Ba als greet osc trs scattatecese,.eic 6 8 ove 68 COC CO CONOOAO OC OOOOODIES 0.15 
Direct INTERELECTRODE CAPACITANCES: 
Gridsto platen. says outa ke mee iaie sustehereneveretite o.0 afolololatelerciolelerstale ele sie 1.3 
Grid to cathode and heater.............cceeees aieterersVshereieieve evettlatersie a 1.0 
Plate to cathode and heater.......... Stale is.cie7s al detelats eielereietoleretaileiereleise 0.4 
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volts 
ampere 


put 
wut 
wpe 


AF AMPLIFIER—Class Aj 
Maximum CCS Ratings, Design-Center Values: 


RCA Transmitting Tubes — 


DG PLATE CV OL TAGE So iire 6 eo oo piney esi nail elote ha =< aile alt eieele nolelislensi-'e eetate 250 maz volts 
PLATE. DISSIPATION . 2c. 0 «ecm «05 Stee ie eos, Pee ein heii clare 6 cole ei soln 1.6 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... 1.22... eee cece ee ee eens 80 max volts 
Heater positive with respect to cathode. ......... eee cece eer eres 80 max volts 
Typical Operation and Characteristics: 
DC Plate Voltage . gc sicced stele s sb <> BE eis oie see 90 135 180 250 volts 
DC Grid Voltage. gov ce ce bit caine aes 6 Sees 2.5 -3.75 —5 —7 volts 
Amphification’ Factor ie ..c cre... ee ase = Cae nae 25 25 25 25 
Plate Resistance (Approx:)<.c..20..28 see nese 14700 13200 12500 £11400 ohms 
‘Pransconductance one, t deciena<e cin.s eae aareuk 1700 1900 2000 2200 pmhos 
DC: Plate, Current 203s n 3 nee eae ete eoerasee ene rae 3.5 4.5 6.3 ma 
i0ad: Resistance. iota cet not on ee ©. Se ee ets —_ — 20000 —_ * ohms 
Second-Harmonic Distortion ............--+-----+. _ —_— 5 — per cent 
Useful Power Output......... sre Satchs cts Sioselele a evoke a — 135 — mw 
Maximum Circuit Values: 
Grid-Circuit Resistance: 
For fixed-bias operation............ aes Ss Oee Bare A I RO 0.1 maz megohm 
For cathode-bias operation «.. «2... vuiek 6 series ele oe an ea eit 0.5 maz megohm 
RF AMPLIFIER AND OSCILLATOR—Class C 
Maximum CCS Ratings, Design-Center Values: 
DC: PLATE VOLTAGE | . cc /ieu cis tise seein a ok s centste> = 2)< te ealsialolete ies nian 180 max volts 
DC PLATE CURRENT 26 ics ss .:c:chisiat. i 38's 5) OAD A Se nile Sivinis oe steraieisic.sisie'e 8 max ma 
DG *GED. CURRENT ..o Uns agte ob os cee © 2 amt tee aleyete site ornieteiatots wrsia eietares 2 maz ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... .... 2... cee e cece cence ees 80 maz volts 
Heater positive with respect to cathode. ..........--ee cece erecceecs 80 max volts 
© G)° 
MEDIUM-MU TRIODE 
Acorn coated-filament type used 
9 5 8 A as rf power amplifier and oscillator at 
a frequencies up to 350 Me. Class C KOK 
Telegraphy maximum CCS plate dis- i he 


sipation (design-center value), 0.6 viewed FROM SHORT END 
watt. Requires Acorn five-contact socket and may be mounted in any position. 
OUTLINE 2, Outlines Section. Plate shows no color when tube is operated at maxi- 


mum CCS ratings. 


HILAMENT VOUTAGE (DC) 0.0)... nals Sistee wmim Sees ES ~ wees ls = seis 1.25 
FILAMENT CURRENT... 5 «27. +s. UWE SPSS EE <> om ee eiate Ped disicige ereretietee 0.10 
DIREcT INTERELECTRODE CAPACITANCES: 
Grid:to.plateé..,.2 Es Sie es te Se ee ele siete sete etal oe tele 2.5 
Grid:ts filament Sr ~~ ee ee er a ciainic te lee nace ne tian eels aitinats 0.45 
Plate to fillament= 2... <=<imee de> eee ote EAM. RA SSIES. os Soe 0.6 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings, Design-Center Values: 


DC. PHATE VOLTAGES. o «juss SR it Peas oa a4 oF Gorse ees 135 max 
DC GRID VOLTAGE. ......0. a Sue shaerele Wares sate » Wiaimrcers eve. on See tbiare -—30 max 
DC PLATE CURRENT...... siors hoes seis ae hawwin's oie ata 5 a eee aa lo wien ein) Si 7 max 
DC GRID: CORRENTE «cs .c.0 0 6.5.0:6 sie’ e)~ =o opalls wicialsie aye: «ree 6 sie isle etnias safe oPtote 1 max 
PLATE INPUT... -scecccsccccccnauncesccese RS SC its 2 Omnis 0.95 max 
PLATE DISSIPATION. ......s-e00 FAS IOA DORA DL In Noone 5a = 0.6 max 


Typical Operation: 


DC Plate Voltage..... BAG Od NO Oc, in one aie cclniee san) aieietatarere eiaaere 5 135 
DC Grid Voltage®....... a aataianse aia tate oie aroha oils ne RC I ees —20 
From grid. resistor of¢ 500%. Scie sce oo nce sla ciaiet ciswis wie tis ole winip nies mie nleiele 20000 
Fromicathode, resistor Of. sc eciciele > ecteits cise islets Ate ees Sichete ew ts Sects 2500 
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volts 
ampere 


puf 
ppt 
unt 
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PE OA LBEY MUM aEI ORV OLLALE ee rot. on Mk 2 ced A A ytd Avis aychors HAMS Gh les, EE 40 volts 
PCa EN ALOLG NION Geter tet a eraie arias, casters Ce Ores areas telemee cate amen ee qT ma 
TOA GRY NS tie A RS «Re eR yO ae ih ma 
MINEO MOLEUADDIOX.) Reece rece Ta cecke tea trace ee oer ee eae Ree ee ae 0.035 watt 
BO WOT MILI EL G meO War cataee c csratess el seerekshes occkeck sesh eis tiaras ltr eco, ste dlerann sie e ble a 0.600 watt 


Maximum Circuit Values: 

Grid-Circuit Resistance: 
ROVRIXOO-DINS ODCTALIONLL curctetan Ale dae ocala ene oa eae he SA yeaa One eS 0.1 max megohm 
hormcathode=bias operation 25 45 244 ohose deta Wed added Fo biatch a satel 0.5 max megohm 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


POWER TRIODE 


Coated-filament type used as af power 

Pa (3) S amplifier and modulator and as rf power ampli- 
fier and oscillator. May be used with full input 

up to 45 Mc and with reduced input up to 100 


Me. Requires Small four-contact socket and 1 608 
« may be mounted in vertical position with base 
(it) (4) down, or in horizontal position with pins 1 and 
F+ F~ 4 in vertical plane. OUTLINE 29, Outlines Sec- 


tion. Filament volts (ac/dc), 2.5; amperes, 2.5. 
Direct interelectrode capacitances: grid to plate, 9 uuf; grid to filament, 8.5 uyuf; plate to filament, 3 uyf. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de plate volts, 425 maz; 
de grid volts, -200 maz; dc plate milliamperes, 95 maz; de grid milliamperes, 25 maz; plate input, 40 max 
watts; plate dissipation, 20 max watts. Plate shows no color when tube is operated at maximum CCS 
ratings. The 1608 is a DISCONTINUED type listed for reference only. 


POWER PENTODE 


Coated-filament type used as rf power am- 
plifier and oscillator. May be used with full 
input up to 20 Me and with reduced input up 
Gp to 110 Mc. Requires Small five-contact socket 

and may be mounted in vertical position only, 1 610 
base up or down. OUTLINE 29, Outlines Section. 
Filament volts (ac/dc), 2.5; amperes, 1.75. 
Direct interelectrode capacitances: grid-No.1 
to plate, 1.2 uf; grid No.1 to filament mid-tap, 
grid No.3, and grid No.2, 8.6 uuf; plate to filament mid-tap, grid No.8, and grid No.2, 13 puf. Maximum 
CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 400 maz; de grid-No.2 
volts, 200 max; de grid-No.1 volts, -100 maz; de’plate milliamperes, 30 maz; de grid-No.1 milliamperes, 
3 maz; plate input, 9 max watts; grid-No.2 input, 2 max watts; plate dissipation, 6 max watts. Plate 
shows no color when tube is operated at maximum CCS ratings. The 1610 is a DISCONTINUED type 
listed for reference only. 


G) 


F+ B= 


POWER PENTODE 


Heater-cathode type having 
metal shell used as rf power amplifier 1 6] 3 
and oscillator. May be used with full 
input up to 45 Mc. For operation at 
60 Me, plate voltage and plate input 
should be reduced to 90 per cent of maximum ratings; at 90 Me, to 85 per cent. 
Class C Telegraphy maximum CCS plate dissipation, 10 watts. Requires Octal 
socket and may be mounted in any position. OUTLINE 11, Outlines Section. 


EA AE TORN OLE AG Eat (AC/DC) icntin Sika ial suntecececclions, stsvehons ie sicpe: +ac0els wien Oh Ree ale Gere oe 6.3 volts 
PEA HAUT EMAL IER ES EXOT apie Be ii aucgsack sc eies 2G) os Gad afd v SES Sy, «BENE orale abet eke os 0.7 ampere 
TRANSCONDUCTANCE (For plate current of 31 milliamperes)............... 2500 pumhos 
Direct INTERELECTRODE CAPACITANCES: 
REIGN ORIN LOLDR CON ial dy) Ae reese ha otene ies ete ckotesstategeis. er ove ois, scoere.'s <6 0.26 ppt 
Grid No.1 to cathode, grid No.8, grid No.2, shell, and heater.......... 6.5 ppt 
Plate to cathode, grid No.3, grid No.2, shell, and heater..........-... 13.5 pe 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy7 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DC PraTE VOLTAGE. 2. cecicie este aie awl ole e eels wiaicte cievels nie see aietatere > 350 max volts 
DCiGRID-NO.2.(SCREEN-GRID) VOLTAGE =). -iex. wie ies ei ieee eine eee 275 max volts 
DG _Grip-No.1 (CONTROL-GRID)) VOLTAGE 75, <9.le)0 soo cies leis ae of <alale nie piaipiels -100 max volts 
DC Pid GUBREN Beye coc ascs ee ele ae week Ge ees hoes aectas cael fe eal aeeaatatia chai 50 max ma 
DG GReD-NGOAXCURRENT? . 5clh oosieie lois coe sinus haste is = ouhous soles seeps etoile a] oLoteleipbete 5 max ma 
PLATO) ANPUT ho soils oars ee hous ne RIO RS ak Bich spac iohet cee sias alle eo eared 17.5 max watts 
GaD-NO2D INP URE ec wins cis ais cele oie eas os ae STR os Pests ahs ei weet ee 2.5 max watts 
PLATS DISSIPATION ton Se aoe ous eke om adie a Slee ERE Re ces mie ee emis 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ........ cc cee ee cee ee eee 100 maz volts 

Heater positive with respect to cathode. ............ 2.2 e eee eee eee 100 max volts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


BEAM POWER TUBE 


Heater-cathode type having 

| 6l 4 metal shell used as af power amplifier 

and modulator and’as rf power ampli- 

fier and oscillator. May be used with 

full input up to 80 Me. For operation 

at 120 Me, plate voltage and plate input should be reduced to 75 per cent of maxi- 

mum ratings. Class C Telegraphy maximum plate dissipation, CCS 21 watts, ICAS 

25 watts. Requires Octal socket and may be mounted in any position. OUTLINE 21, 
Outlines Section. 


HATER VOLTAGE (AC/DC) %o.. sec oslo EE Cote eo AMER ote hiale: he niceties 6.3 volts 
FINA TER, CURRENT 0. -bicies'cciyo sakt nice Ae Oe ae ee ie eis Ros Ree eteere 0.9 ampere 
TRANSCONDUCTANCE (For plate current of 72 milliamperes) ............... 6050 umhos 
DIREcT INTERELECTRODE CAPACITANCES: 
Grid No.1 toiplate a. Skee ees era See eee eee oie ees 0.4 max ppt 
Grid No.1 to cathode, grid No.3, grid No.2, shell, and heater.......... 10 ppt 
Plate to cathode, grid No.3, grid No.2, shell, and heater.............. 12 put 


AF POWER AMPLIFIER AND MODULATOR—Class AB1 


Maximum Ratings: CCS ICAS 
IC PLATS VOETAGE 4. ay. Ane Cie oan Roe SA 875 max 550 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE..............0e5 300 max 400 max volts 
DC PLATE CURRENT hei ck ia ote ore ices cic ie ee eet 110 maz 110 max ma 
PLATHUING DT oe Rect oe cote aicactinn ok terion bait 40 max 60 max watts 
GRD-N0.ZINPUR ore ons ee eon Fee Eon te aoe 3.5 max 3.5 maz watts 
PLATE DISSIPATION = 2 ace-oooe eh eae elie aoe cee 21 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ..........00- 200 max 200 max volts 
Heater positive with respect to cathode............. ae 200 max 200 max volts 


Typical Operation (Values are for 2 tubes): 


DC. Plate Volta ge sc oc Car eee Ce oe ee 360 530 volts 
DC. GrideaNo@ZiWoltage.. —. So) at ee reer bide aces se 270 340 volts 
DC Grid-No.1 (Control-Grid) Voltage................-- —22.5 —36 volts 
Peak AF Grid-No.-1-to-Grid-No.1 Voltage.............. 45 72 volts 
Zero-signal DC Plate Currents se. se eae eek coe ae 88 60 ma 
Maximum-Signal DC Plate Current....... BATESON RS ORs 132 160 ma 
Maximum-Signal DC Grid-No.2 Current............00-- 15 20 ma 
Effective Load Resistance (Plate to plate).............6- 6600 7200 ohms 
‘Total Harmonie Distortion nae see ee cee oe ie 2 2.5 per cent 
Maximum-Signal Power Output...... .....cccececess bins 26.5 50 watts 
RF POWER AMPLIFIER AND* OSCILLATOR—Class C Telegraphy# 
: and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CCS ICAS 
DIG) PHATE VOLTAGE viz cicreisiele fete sleaie crersionromeecaieies eines 375 max 450 max volts 


RCA Transmitting Tubes 


IGE GRID=NOsa,  VOLTAGW coin ceilere yao (euseye, eh wniehel es io ceusarueue @e 300 max 300 max volts 
mG: Geiw-No:1 VOLTAGE. 5 pee scecee roves Niels Gaietohe ig -125 max -125 max volts 
LOLA TE CO URRIONE chs sis; » pie p/n 50 ane dial A cy oralelWhe viel ayertiy eee 110 max 110 max ma 
COGRID-NO:L CURRENT oc cei sass es vss ies sas bes tele 5 max 5 max ma 
BAMA TIS PONE UO Rees ony Matte cfonsost ns Sach ers eine alee ova plow a em ieinels 35 max 45 max watts 
CD -NO:2) INBUTH pteecs aire cre caaee os Pay orc CRORE 3.5 max 3.5 max watts 
GATE MDISSIP ATION fain s.< pciaine 5 Oa pl asia o/slelweess ia miehe telat 21 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200 max 200 max volts 

Heater positive with respect to cathode.............. 200 max 200 max volts 


Typical Operation: 


PIG EPIAEGDV OLAS Orpager cr vaneere ries is ier olele ee he elale maces 6 375 450 volts 
HP OENGETHCL= IN Oru, OLGAL CO. o Seley cris cre eave. is eusle onbiee: $18.0 ees er'eie 250 250 volts 

From series resistor Of..........000000% a ehetateitss mamcre ieee 12500 25000 ohms 
GG TIC=IN OnLe VW OLLAL OG ols, coc cistislesstels's ois Cris ors eibge sie ei eoereuel 6 —40 —45 volts 

LGnverid=NOsl- Lesistor Of csc cess oe ae oo mcs ere ner 20000 22500 ohms 

From cathode resistor of.......... efaveveicel sisyer mis. Sue rapeiec eit 425 : 410 ohms 
OAK Eta Grid=NOsk) VOltagecrs crtisjas wise «sae eee cue ee os oe 61 13 volts 
BP CBELALCRC OFTEN baer sincg cl cca s erate Oe Slate), oles lave) elevate Shere "wlrsls, al 5 80 100 ma 
EOL GTO= IN OF gO UET ON Gc au rr hy susicaus, outers eistohienk a ie eUMeC ne 10 8 ma 
DW GiGrid=NO.17 Gurren) (A PDIOK.) cs.00 sie «aol « vieig. ties suse ene 2 2 ma 
Driving Power (APprox.) sc bic. e ass 6 eae a's v8 9 Gre 8+ chtgn be 0.1 0.15 watt 
BOWerOutputs CA DDIOX.))< an wiecs oc esa « Seiko emir a oe han 21 Sarl watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® @btained from separate source, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown. 

é Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


HALF-WAVE VACUUM 


= i RECTIFIER 
(2) (3) 
Coated-filament type used in 
power supply of transmitting and in- 1616 


dustrial equipment. Maximum peak 
O20 inverse plate volts, 6000; maximum 
F F average plate amperes, 0.18. Requires a 
Small four-contact socket and may be mounted in vertical position with base down, 
or in horizontal position ‘with pins 1 and 4 in vertical plane. OUTLINE 45, Outlines 
Section. 


EPAMPIN TOV OUTAGE frie cree cerctera cto e oielete a, ever erel aie he, clerar Sra e Re eather Om rere o's, 6 2.5 + 10% volts 
RCAMTIN TAC CIRREIN D sper etere. ste ietotsicieunts| sis nisi cte clin eiele ce costeiay s7MNiMe erase esis eile10 6 56 5.0 amperes 


Maximum Ratings: 


EARS UN VAR SEC ATE VOLTAGE) sy c615) 0 of opeierel sieresal oot) uss} obs ole) aierselplolevete.« «tals 6000 max volts 
PLATE CURRENT: 
LC Keene eo Taree ciate Cot ecetie erent lereneten eine: oe onalle! else "atalieoiralishat alenaore ere: oles 800 max ma 
fb, SHODEN TDA sa) hep hen ICE CRS CIRC TE 0 ERRORS ROR DIRE OR OO)OSIGRC GOTO a aCe a 180 max ma 
EL 4die GSSe bac oko GO CR SUID. IC De ODIO GO Golo OR tCIiohchosc OOo cI eer A 2.5 max amperes 


BEAM POWER TUBE 


Coated-filament type having metal shell 
used as af power amplifier and modulator and 
as rf power amplifier and oscillator. May be 
used with full input up to 45 Me. For operation 
at 60 Mc, plate voltage and plate input should ] 6] 9 
be reduced to 90 per cent of maximum ratings; 
at 90 Me, to 77 per cent. Requires Octal socket 
and may be mounted in vertical position only, 
base down or up. OUTLINE 21, Outlines Section. 
The 1619 is used principally for renewal pur- 
poses. 
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FIAMENT VOLTAGH (AG/DC) Sooe celts tscit.c0 a Mi Sea OP aise bey Oe ee wanes ‘ 2.5 volts 
EFEAMENT CURRENT. cis ie serene 2 eet deed Fal Riel ale 368) Otay stelle ewe) aaa eet 2.0 amperes 
TRANSCONDUCTANCE (For plate current of 50 milliamperes) ...........+5 4500 umhos 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid Notte plate 2)... eee. Ss et des Peer ee tite ate eects 0.45 max ppt 
Grid No.1 to filament, grid No.3, grid No.2, and shell... ..... 000.0005 9.6 put 
Plate to filament, grid No.3, grid No.2, and shell..... MEd ard ahd a sa whehe 12.5 put 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 
Maximum CCS Ratings: 


DC ePEATH'V OL TAGE -55.c oh aie ol RR Catan ws, Sele ale ns Saree he iene eas eahenons aie 400 max volts 
DCEGRID-N 0:2. (SCREEN-GRID) |) VOBTAGE he, foo cai tain cite areas pela ntoereate 300 max volts 
MAXIMUM-SIGNAL DG) PLATE CURRENT EAS fica os ts pete a ee esas aie 75 max ma 
MAXIMUM-SIGNATC PLATE INPUDM ier ae oo aeueroe ciate aioe eee eis is 30 max watts 
GRID-NO:2 INPUR ES 6. oscars cedar Cis ee ee ee a eee See eo: ae eens 3.5 max watts 
PRAT: DISSIPATION oi 120.5. noe 3 Roe tale sini a ich eee anos oe eae 15 max watts 


® Averaged over any audio-frequency cycle of sine-wave form. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy? 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DC PLATE VOLTAGE teenager wale hicgersiale stn eee ee Sp SG te ee 400 max volts 
DEVGRID-NO-2: VOLTAGE 22 cl vgs oe che irs eee aysialotnele On cee i iso es ete 300 max volts 
DC..GRrw-No.1 (CONTROL-GRID)) VOLTAGE oak <scse, fecctes ste Saigte = oatstoe stem eens -125 max volts 
DC- PLATE CURRENT 234 le o.oo a sete aie a cise te ae eels at, ale ieiel ote ee ealresetea eats 75 max ma 
DCiGRD-No.t CURRENT Wig) aC is slo tertile Aiste stone emy, «fe epee yore cele set 5 max ma 
PLATE INPUTS 12.6 <'s/o Sa nils Saree ote Sel oes Sie ee ees) Os ota entree cue 30 max watts 
GRID-NO.2 INPUT AS. secede ib. ae Sek NS ax oe eee real ah seit ars, enti re ate etonala 3.5 max watts 
IPEATE DISSIPA BION ete sucicte o\creda te ocak: teeters eroie tals Me oeTa eis lolousie stones ela eet 15 max watts 


Maximum Circuit Values: 
Grid-No.1-Circuit, Resistance o2 3.2 6... ec eae eee Teele ole sie ate lee 25000 max ohms 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 60 Me and with reduced 

1623 input up to 100 Mc. Requires Small four- 
‘ contact socket and may be mounted in vertical 

position with base down, or in horizontal posi- 

tion with pins 1 and 4 in vertical plane. OUTLINE 

40, Outlines Section. Plate does not show color 

when tube is operated at maximum CCS ratings. 

The 1623 is used principally for renewal purposes. 


PYLAMBNT:: VOLTAGE (AG/DG) ods Sars de ea eee Se Dele ree orate 6.3 volts 
HILAMEND. CURRENT <cciicme ete ciel cles sce tities Reem eae en eee 225 amperes 
(AMPLIFICATION PE ACTOR iaaio asic sheie ao ake Se alee ae ee) ae ea 20 
Direct INTERELECTRODE CAPACITANCES: 
Grid.to plate 4s 2Ahs. tlw cases Dee cet ie walels eae ss Bee Da anise ea crete 627 ppt 
Grid.to filament... 5 aobas. Ses SRO EE 2 oe ee oa ets fea ras nic iste §.2 ppt 
Plate to filament. . 35 coe, s/s ois.sis etslaccteiore Bo. ue epee tarepai ey slots parc tacbstey state eter 0.9 put 
Class B Class C 
Maximum CCS Ratings: Modulator Telegraphy# 
DC, PEATE VOLTAGE 5... So weus,ca oicente see Ses de fetanarnce 750 max 750 max volts 
DC, GRIDS OLTAGE.. 25) Ais, 2 wiayeye piacere ae Ce ae —_ -200 max volts 
DCVPLATH CURRENT? «.. cc aes cee Sere eee eee 100°" max 100 max ma 
DG’ GRID{CURBENT ..,. «Ff /cha ae ao ae ene Be — 25 max ma 
PLATE INPUT hides SSeS Se AC RI eS 75°! max 75 max watts 
PLATE ‘DISSIPATION 2). <\ ate eemraaneetonietsi aie eae 25" max 25 max watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
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ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

@ For maximum-signal conditions. 

®™ Averaged over any audio-frequency cycle of sine-wave form. 


BEAM POWER TUBE 


Coated-filament type used as rf power am- 
plifier and oscillator. May be used with full 
input up to 60 Mc. For operation at 80 Me, 
plate voltage and plate input should be reduced 
to 80 per cent of maximum ratings; at 125 Me, 1624 
to 55 per cent. Requires Small five-contact 
socket and may be mounted in vertical position 
only, base up or down. OUTLINE 31, Outlines 
Section, except has no bayonet pin. Plate shows 
no color when tube is operated at maximum CCS ratings. The 1624 is used principally for renewal pur- 
poses. 


AAA MERON VOM TAGE (AC/DC) on eeeirey at oyeces sare tal niaterai «Passe yaierause lavellers (50: iefelauena vane te 2.5 volts 
PULAU HIN Ce PIECES EIN TV oh cual nicayret alt chic sy:tr er adets, ay Manes etearoclsaavisnells Mn ghene iat tara aja rekancion de 2.0 amperes 
TRANSCONDUCTANCE (For plate current of 50 milliamperes).............-. 4000 prohos 
DirREcT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding)................---+e00e 0.25 max ppt 
GlideNe-l to iament, grid NO.3, and grid NOw2u.. ... 62s see e ee one 11 ppt 
Plate to filament, grid No.3, and grid No.2.........5....2.45. Eero 7.5 ppt 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


JONG. PAL ING DV WAG) WYNER enn at Aare ne, er A fs eet Ont Pe Rr 600 max volts 
WRG BIN Oa SCREIN-GRID) VOLTAGE acy: te fic tits ctcere ) 0 ateunie eisea.a lareioyenst ss 300 max volts 
DOrGRip-N oO, 1a(CONTROL-GRID), VOLTAGE 4.5 su ccsewetdusicesonsteys) stele» stars si osegacere —200 max volts 
DC PLATE: CURRENT..........., pes seata hey RaMe ES RMT saris USA SIKOET s teahin Shay Ea ortoe 90 max ma 
DC Grip-No.1 CURRENT........ PEER EPw Act ese AED Rv wachg ashen dv vhy hehe s 5 maz ma 
AACE BRAIN EI PUSUEME GS eae raha ouetoan Pin 1a) cere ten eho Cateiddl oRexe rakes Pale vationordyoTRaabaeereveys, Selene 54 max watts 
My EE DDI CPLR EI Tuy Syotep are aeetatae fue MRC ait wheda ol es ropet oN Dna He UOMe ae et alah ae Gutlay Bonen Winyene 3.5 max watts 
IAPR IOS EE A TRON ajacesiorctcis.ctadencion sl x prover er okt eer orbs crads on sre ra ib geaca se cgtrone thera ws fey > 25 max watts 


Maximum Circuit Values: 


Carie NOuleCiT Clits EVCSISCANCEs Drattays ce rte otters Tie ene Le ee ism oie ae ele ele 25000 max ohms 
# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


BEAM POWER TUBE 


Heater-cathode type used as af 
power amplifier and modulator and as T 62 5 
rf power amplifier and oscillator. Re- 
quires Medium seven-contact socket 
and may be mounted in any position. 
OUTLINE 31, Outlines Section, except has no bayonet pin. Heater volts (ac/dc), 12.6 
+ 10%; amperes, 0.45. Except for heater rating and base, this type is identical 
with type 807. 


POWER TRIODE 


Glass-octal heater-eathode type used as rf 
power amplifier and oscillator. May be used with 
full input up to 30 Me. For operation at 60 Mc, 
plate voltage and plate input should be reduced ] 626 
to 96 per cent of maximum ratings; at 90 Mc, 
to 93 per cent. Requires Octal socket and may 
be mounted in any position. OUTLINE 19, Out- 
lines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. The 1626 is 
used principally for renewal purposes. 


169 


Here VOLTAGE (ACIDE) oF 5 5 ied otc © Soe re eee Ee ee ra eee 1 
Fibs TER. CORRENTE 6icjs, Me oie sie oa ous oO Oe OE SS rece easels 0.2 


Direct INTERELECTRODE CAPACITANCES: 
Grid: to, plate 5 $ s:2dhs este Ooo vee ee ise & Meicas Oe Rie GO eee erieiate 4 
Grid to cathode and heater 3. 
Plate'to; cathode and heater. etc. a0. cen eisai ie ee dee ee silo eres iis 3 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DG. PLATE VOLTAGE or. diciets eee ee ve rin ene Oe oe ee 250 max 
DC GRID 'V OLTAGH Ae ciara te werrete erotik teat RTO A Oe Tee ere ante -150 max 
DC; PLATS ‘CURRENT osc tr tnion Pare tere Es ee ae eee 25 max 
DE GRD! CURRENTS 2 anes hs tse re tee ee eet Meee ee are 8 max 
PLATE INPUT IE TA Sos a erciacite Mei ree erates Oe ee Ree cree ek eee 6.25 max 
PLATE DISSIPATION © 24) career ko sleet ie ee eee Oe oer ase 5 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ....... 2.0... cee eee eee 100 max 

‘Heater positive with respect:to Cathode). .-.-2. 55.05. e cae eee 100 max 


RCA Transmitting Tubes —$—$—$———_} 


volts 
volts 
ma 
ma 
watts 
watts 


volts 
volts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 


the carrier conditions. 


HIGH-MU TWIN TRIODE 


Glass-octal heater-cathode type used as af 
power amplifier. Class B AF Power Amplifier 
maximum CCS plate dissipation (design-center 
value, per plate), 3 watts. Requires Octal socket 

| 63 5 and may be mounted in any position. OUTLINE 
13, Outlines Section. Plates show no color when 
tube is operated at maximum ratings. The 1635 
is used principally for renewal purposes. 


FIPATER) VOUTAGBACAGC/DC) Fics sw.siorecs oleic vic oe eyeiel «6 ates er tatnie siete ieee Byaee 6.3 
HibATER: CURRENT $ fe xis psec ccahiccre re elotoe ociei bee eis ata betvere eae ie Lee Heise 0.6 


Maximum CCS Ratings: 


DG-PEATE, VOLTAGR, £3. :<:0 o's ares aia s a) hele wile ein arelesege calls Seiere ere eee lee ale - 300 max 
PERAK PLATE CURRENT (Per plate) Joe. 2 er oi taeiere ota eer inne wien 90 max 
PLATE-DiIssipa TION (Per plate). oops eee eric iets oe ee ee ee 3 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... ..... 0... . cee eee ee eee 90 max 
Heater positive with respect'to cathodes) ..2.). 4... een ee ele aes 90 max 


Typical Operation (Unless otherwise specified, values are for 2 units): 


DG Plate: Voltage oie Scconare egos aishere aera ee soo ne ees RISE 300 300 
DCsGrid “Voltages te eile eee en © hPa ee ate Ae ceteininic a 2 mrateiere rs 0 0 
Peak AE Grid-to-Grid ‘Voltages: fone dele e on ocias oles oe ie eee 70 108¢ 
Zero-Signal DC Plate Current..... § se Sins StONe mashes epee Slagy cuss 6.6 4.6 
Maximum-signal- DC Plate:Current”. doarm.s-ca tee ee ern os 54 54 
Peak Grid Current: (Per unit) ais). = secre teres oe te oe ce 38 39 
Plate-Supply Impedance: . ticcetacek- nase ehice ee eeacigd eae ee 0 10008 
Effective Load Resistance (Plate to plate)..................2-. 12000 12000 
Effective Grid-Circuit Impedance (Per unit).................... 0 516® 
Total Harmonic, Distortions, <csalere sche sie artaete sanicbatere aeae oases toes 4 5 
Maxinrem-signal, Power Outputey. ax. ccoaeccarc cee ee eee eis ier ie 10.4 10.4 


@ Includes peak voltage drop through the grid-circuit impedance. 
= Practical design value. 


ma 
ohms 
ohms 
ohms 
per cent 
watts 


® At 400 cycles for class B stage in which the effective resistance per grid circuit is 500 ohms, and the 
leakage reactance of the coupling transformer is 50 millihenries. The driver stage should be capable of 


supplying the grids of the class B stage with the specified values.at low distortion. 
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POWER TRIODE 


Coated-filament type used as af 
power amplifier and modulator and as 
rf power amplifier and oscillator. May 5 5 5 6 
be used with full input up to 6 Me. 
cS For operation at 15 Me, plate voltage 
and plate input should be reduced to 75 per cent of maximum ratings; at 30 Me, to 
50 per cent. Class C Telegraphy maximum CCS plate dissipation, 10 watts. Re- 
quires Small four-contact socket and may be mounted in vertical position with base 
up or down, or in horizontal position with pins 1 and 4 in vertical plane. OUTLINE 
24, Outlines Section. Plate shows no color when tube is operated at maximum CCS 
ratings. 


F+ 


BE INV OUTAUE (AC/DC) o's a oe os obaxae ctu he ost hatccsn nic ceuin 4.5 volts 
FILAMENT CURRENT...... BE CRSOU ORCC O-S0te a lolsialsi ei suck sustexeceneihen Povetetaga chests LAL amperes 
AMPLIFICATION FACTOR*.......... vere a efeeisiereilele «iar cicistekenersr soe aberslonials 8.5 
RANSCONDUCTANCB © os 42-0000 .2 2c. SROOC OOO UICTOUH Eo Ahic FRSC eames 1330 pmhos 
DIREcT INTERELECTRODE CAPACITANCES: 

Gridbtorplatorem tr eee feels PN tie ene eo aS pi 6.7 ppt 

Gmaerontlaments atte eis 8, Mes ee. cee. eee A 2.3 ppt 

PALE SUOEELAINCIIG MMC ai; fo acie oe Mee ae On oh me rioe niece bee 3 Zae ppt 
* Plate volts, 350; grid volts, -20; plate milliamperes, 19. 

AF POWER AMPLIFIER AND MODULATOR—Class A 

Maximum CCS Ratings: 

UD GRE LADHENOL TAGE atte Actes ces fish a eine hat cekawe pak othe wshiics cited 350 max volts 
Se EPO OME ATION wets Sa) aeanid sn ary hatte oe dadin dices PASE re 6 Sees ses sece 7.5 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 

CRE GA THAV OUTACTINGA tens tines 02 accretion eae dc dco eecc oe La hos 350 max volts 
ED CAG RID MOUTA GH tenet en tthe ie vc.) ein tataes Ue ca ticn h ie ok eas C -150 max volts 
DG SE MATHECURREN Dd ANIA Ss stun Pa Eat. cc kiahis acne ein Led eae 40 max ma 
PORCH ID CURRIN DAA DDTOX:) einen etn See aioe ete ee a 10 max ma 
[TING 3) GUA thy on crept rele ts aha aneanone cra a a IR GO ae, ae a 14 max watts 
AS MEO SSIP ATION Sete ede. cree keke eye A ee eee ae ta 10 maz watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


‘HALF-WAVE MERCURY- 
NC VAPOR RECTIFIER 


Heater-cathode type used in 
power supply of transmitting and in- 5558 
dustrial equipment. Maximum peak 

inverse anode volts, 5,000; maximum 

average anode amperes, 2.5. Requires 

Small four-contact socket and may be mounted in vertical position only, base down, 
OUTLINE 46, Outlines Section. 


ANODE 
RETURN 


IDAPORE VORTAGIO foi Ss aisle ott hos slelensieooe Sats = ofafeche wileiein e7aceretetens ie 5.0 volts 
ETROA TOR EC UREN T Rie: teach eet Se RMN, ceil ose ket Pe ea. 4.5 amperes 
PEAKSAUBE VOLTAGE DROP (A DprOx,).... ogee saath cc idieee sce oess ocean. 15 volts 


®@ Heater voltage must be applied at least 5 minutes before application of anode voltage. 


ha 
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HALF-WAVE RECTIFIER 
Maximum Ratings (For power-supply frequency of 60 cps): 


PEAK INVERSE ANODE VOLTAGE... ....6.5000ccceuccnses 2000 max 5000 max volts 
ANODE CURRENT: 
PGA 2 Gi h Ae ais onsceve oats yee oPole sie ahdicts @ RiaSinre selina hee te 15 max 15 max amperes 
AVETAGO Gia h os vared tea a cee cuss oe Re eee oe pte mee 2.5 max 2.5 max amperes 
Fault, for duration of 0.1 second maximum........... 200 max 200 maz amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE..........+¢ 30 to 80 30 to 60 °C 
@ Averaged over any interval of 15 seconds maximum. 
Operating Values: 
Circuit Max. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amoperes To Filter 
Section) Fig. E Eay Tay Pde 
In-Phase Operation 
3500°® 1600 2.5 1.5 
Half-Wave Single-Phase. ., 54 14004 600 2.5 4.0 
1700° 1600 5.0 8.0 
Full-Wave Single-Phase... 55 7004 600 5.0 3.0 
8500® 3200 5.0 16.0 
Series Single-Phase....... 56 14004 1300 5.0 6.0 
2000°® 2400 7.5 18.0 
Half-Wave Three-Phase... af 8004 950 7.5 # HEA 
Quadrature Operation 
2000°® 2400 15.0 14.0 
Parallel Three-Phase...... 58 8004 950 15.0 36.0- 
2000° 4800 7.5 36.0 
Series Three-Phase........ 59 8004 1900 7.5 14.0 
1700° 2300 13.57, 1550" 31.0* 34.5" 
Half-Wave Four-Phase.... 60 7004 900 13.5* 15.0" 12.0* 13.58 
1700°® 2400 14.2* 15.08 13.5* 14.08 
Half-Wave Six-Phase..... 61 7004 950 142% 15.0" 33.1* 34.08 


® For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 2.5 
amperes. 
“For maximum peak inverse anode voltage of 2000 volts and maximum average anode current of 2.5 
amperes. 


* Resistive load. = Inductive load. 


RATE OF RISE OF 
CONDENSED—MERCURY 
TEMPERATURE 


TYPE 5558 


Eg=4.75 VOLTS RMS 
NO LOAD 


a ne 
i ale See 
MINIMUM ALLOWABLE a 


30 HEATING TIME BEFORE 
LOAD APPLICATION 


3 


uw 


TEMPERATURE RISE OF CONDENSED MECURY 
ABOVE AMBIENT TEMPERATURE-°C 
o 


RATE OF RISE OF 
CONDENSED-MERCURY 
_ TEMPERATURE 


TYPE 556) «sah 
ea 


Ef=4.75 VOLTS 
NO LOAD ES 
Ee 


HL MINIMUM ALLOWABLE 


HEATING TIME BEFORE 
LOAD APPLICATION 


ital 
HEBER Ea. 


ABOVE AMBIENT TEMPERATURE—°C 
S @ 


TEMPERATURE RISE OF CONDENSED MERCURY 


f) a) 30 40 ° 20 40 50 70 80 
HEATING TIME—MINUTES (HEATING. TIME > MINUTES 
92CS-7856T : 92CS-9030T 
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HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Heater-cathode type used in 
power supply of transmitting and in- 5561 
bs dustrial equipment. Rating I: maxi- 
RS ANooe =mum peak inverse anode volts, 3,000; 
maximum average anode amperes, 6.4. 
Rating II: maximum peak inverse anode volts, 10,000; maximum average anode 
amperes, 4. Requires Super-Jumbo four-contact socket and may be mounted in 
vertical position only, base down. OUTLINE 61, Outlines Section. For curve showing 
rate of rise of condensed-mercury temperature see preceding page. 


ELATHOR EV OUTAGE @ ree Metter hice Poe cil. vipat ecole caneye a crow lee ecatercce wos srchaneters 5 volts 
TebnMy ole, CORURLTE DING the, A ee lec ai Gl ete ee Neen a TA tae eA ote cn eet 10 amperes 
PRAKVOUBR VOLTAGE DROPICAPDrOX,) wilsaie lee cla soutle wave slel@atliaeis ols lace alle 15 volts 


® Heater voltage must be applied at least 5 minutes before application of anode voltage. 


HALF-WAVE RECTIFIER 
Maximum Ratings (For power-supply frequency of 60 cps): 


PEAK INVERSH ANODE VOLTAGD.... 0.2.05 ccccncvcesscnee 8000 max 10000 max volts 
ANODE CURRENT: 
Tat te tera tic) MST OTMIS a oitsPen) oyei'> feel @ varert Mauss et vyisl'o areheeeieycte 40 max 16 max amperes 
SAN ORL DO Mesias bah ot besec teed oe Fetes iain Se mchte Suateuer ee teoe eke 6.4 max A max amperes 
Fault, for duration of 0.1 second maximum........... 400 max 160 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE 40 to 80 25 to 50 eC. 


@ Averaged over any interval of 15 seconds maximum. 


Operating Values: 


Circuit Max. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E EBay Tay Pade 
In-Phase Operation 
Half-Wave Single-Phase... 54 2100° 950 6.4 6.0 
Full-Wave Single-Phase. .. 55 1000° 950 12.8 12.0 
Series Single-Phase....... 56 2100° 1900 12.8 24.0 
Half-Wave Three-Phase... 57 1200°® 1450 19.2 27.5 
Quadrature Operation 
Parallel Three-Phase...... 58 1200° 1450 38.4 55.0 
Series Three-Phase....... 59 1200° 2850 19,2 55.0 
Half-Wave Four-Phase.... 60 1000° 1350 36.0* 40.08 48 .5* 54,08 
Half-Wave Six-Phase..... 61 1000° 1450 38.0* 40.08 54.0* 57.08 


®For maximum peak inverse anode voltage of 3000 volts and maximum average anode current of 6.4 
amperes. 


* Resistive load. ® Inductive load. 


POWER TRIODE 


Forced-air-cooled heater-cathode type hav- 
ing integral radiator used in cathode-drive cir- 
cuits as rf power amplifier and oscillator. May 
G be used with full input up to 1200 Me. For oper- 5 5 8 8 
ation at 1350 Mc, plate voltage and plate input 
should be reduced to 90 per cent of maximum 
K ratings; at 1500 Me, to 89 per cent; at 2000 Me, 
H H to 80 per cent. Type 5588 may be mounted in 
vertical position only, radiator up or down. 
OUTLINE 71, Outlines Section. A minimum air flow of 10 cubic feet per minute should be directed through 
the radiator toward the bulb and grid terminal when the 5588 is operated at maximum rated dissipation. 
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Air flow should start before and continue during the application of any voltages to the tube. Maximum 
temperatures: incoming air, 45°C; radiator, 180°C; and grid terminal, 140°C. The 5588 is used princi- 
pally for renewal purposes. For new equipment design, refer to type 6161. 


HEATER, VOLTAGE .(AG/DC) °.37.6 Bates «1. co eee ena ae ORL eee 6.3 volts 
HBATRR AS URRENT 325.35) 0.4 hae Reo Ge conn oe ae Ee eee 2.5 amperes 
AMPEITGNTION WACTOR fcc tote Hote t wo teat hoe ce ca re eee oe 16 
DiREcT INTERELECTRODE CAPACITANCES: 
Grid ‘to'plate sho oe. Sa i es ee er ee 6.0 ppt 
Grid tovcathode and ‘heaters. eine a ese ee ee eee eee 13 ppt 
Plate:to.cathode and heater] yas ccoet tyse.c cistern ee 0.32 max pt 


° Rated heater voltage must be applied for a minimum time of one minute before voltages are applied 
to the other electrodes. 
° External shield connected to grid. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DC PLATE VOLTAGE fates st tee ese Ok Se ok Lee 1000 max volts 
DG GRID VOLTAGE Saini roe cite cote Mere eras ao ee rae ee —200 max volts 
DC. PLATS CORRENT = 6 Sr tme eptemeche ee Soe orcee hn eee 300 max ma 
DGGRID-CURRENT? A ceeea tis Vinee ee oe cee ee eee 100 max ma 
PLATE INEUT sic tS ents wis Oe ee es a ee oe Oe ee ee 250 max watts 
PLATE DISSHPATION A chs 5 sic. Scie RIO Sain siete rd sue teuse loko oon eee 200 max watts 
Typical Operation in Cathode-Drive Circuit at 1000 Me: Amplifier Oscillator 
Heater WV oaltase ns o Cece ne sere ee ee ne te 4.5 3.0 volts 
DG Plate\'Voltage 5; Ja. aet ooe Oe Le ee 835 835 volts 
DEO:Grid Voltaré § . 2 jcc ores ota eee os ee -70 -70 volts 
From.grid' resistor of :.. 272.7. 3 seein on ee On aoe 1750 — ohms 
Hromcathode resistor/Ols./2 eee Game ek eee en ee — 205 ohms 
DC, Plate Currents. eo 3 ee Cen ee ee eee 300 300 ma 
DC Grid Current. (Approx). eee ae ee ee 40 40 ma 
Driving Power (Approx) ©... ashen se eee 32 — watts 
Power Output. (Approx) eee oc eee a eee 100 75 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

° Rated heater voltage must be applied for a minimum time of one minute before voltages are applied 
to the other electrodes. Heater voltage may then be reduced to the indicated typical operating value. 
é Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 

® Required by tube and input circuit. A portion of this power appears in the load circuit. 


POWER PENTODE 


Seven-pin miniature type having 
5618 quick-heating, mid-tapped, coated 
filament used as af power amplifier P i. 
and modulator, rf power amplifier and G) 
oscillator, and frequency multiplier in S 
mobile and other communications equipment when compactness and low filament- 
power consumption are primary requirements. Designed for intermittent operation 
only. May be used with full input up to 100 Me and with reduced input up to 
165 Me. Class C Telegraphy maximum ICAS plate dissipation, 5 watts. 


FILAMENT ARRANGEMENT Series Parallel 
FILAMENT VOLTAGE (AG/DC)Sa eae cece one eee 6.0 +10% 3.0 +10% volts 
FILAMENT CURRENT’ o%.550NGs Cee ee ae ee 0.23 0.46 ampere 
DirREcT INTERELECTRODE CAPACITANCES: 
Grid Nod to: plates 208. ee tan ante ee ee ee 0.24 max > ppt 
Grid No.1 to filament mid-tap, grid No.3, internal shield, and grid No.2 7.0 put 
Plate to filament mid-tap, grid No.3, internal shield, and grid No.2... 5.0 pul 
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AF POWER AMPLIFIER AND MODULATOR—Class Al 
Maximum ICAS Ratings: 


OC PEATE RVOLUAGH AM sith tia coeisye seis ioteretaln sacs Hic ie caters lel boos ait oeicicece see 300 max volts 
WCEGRID-NOlZ.(SCREEN-GRID). VOLTAGE Sto ccece cusses cee ie cevee eee eee 125 max volts 
NG LOT EPNO SUEN PUL rey een Sonu Oe CO TER Mee ON ORT Cote ane 2 max watts 
Ae EPP E SOIL ATLON cre fer staf ishaliorteie) sharesielewe see eatan cud vice luedhoke ache ake uw is wale. teere 5 max watts 
Typical Operation: Series Parallel 
HDG RE ALO RV OlbAL Cl aet pet oistel hose orate: Reuse teriovsc aioli shave: are eusnstsele Mahe aiae ee 250 250 volts 
DC Grid-No.3 (Suppressor-Grid) Voltage. ........0.0c cece cence ees 0 0 volts 
EE GPC N Os aM MOLUAD CMa eeye sitet c-ctic cle welts soll s G eguainledehewie aneree oer 75 15 volts 
DGGrid-NoaGontrol-Grid) Voltage. «4 50!o.0 « os elas wow tae uddereas -8 -8 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. ......... 0.0.0. cee eee eens 8 8 volts 
MELO SION Ale ene tate. CUEECH b <cra ssc cialelaleieve 0 pains FR HIRE Dele yee ele 6 16 19 ma 
Maximum-signal IC Plate Current sos siey ce ncd «os un viaisc cue eh oes 5 Ly Ar) 20.5 ma 
Zero-signal p@, Grid-No-2) Current 5; 3 Fe oss e wwe oe ds eie es debe ee 1.5 2 ma 
Maximum-Signal DC Grid-No.2 Current........... 0.0. .ccc cece cvees 3.5 4.5 ma 
MALAI SCONE UCEATIC CEMA RIOR AT lem aac fist o eal eNO aie OG Tees wen eee an 3500 3600 umhos 
Effective Load, Resistance (Plate to plate) .......secccccecccseccncs 12000 12000 ohms 
placalelarmannie cis COLO sae ).o0G sores uavals isl eouelaust snevevele @ sere ieve- oe eats 10 10 per cent 
Naxiimitim-sienale Lower OULD tia seis cills.oie visi eibiere aiv.e1s, ue eeisie wieieiclsys.« £2 1.4 watts 
Circuit Values: Sinn a 7 

: ae AY : min ohms 
rTIGe NOLL @SECUIE EV CSISLAILCE aiaiovac cralarsseieie byereGieves ms py¥t ellis) Sores Biel sors) ailers o. 100000 maz ahs 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum ICAS Ratings: 


TD GREAT VOUT ACE pata e mate rites Ralls Mira: laiciia, svat ycnwiev'afene. sraniaveve sbauaregais alee: Baucus s 300 max volts 
CAG RID-INO Lb OMEA GER eye ete mieite sere¥or vt a) seers sis sro, BE sie seus, Hoye. A seerg ayessa lov 125 max volts 
DD CRG RID=IN OL POV OUTAGE ere sce, sivetiete Cie ab ere tela a alele pate eieie's aie vues he sibte she tee -—125 max volts 
EGE TCA MICKG UREN DT eratsyen ys Sia tint toss Bhs 6 cdvade to esas a One caat slo Nie etg oe ArdlacatiNena’s 30 max ma 
WEG RID NOMsCURRENT cel orga. cake aici ta ecient eos ew erence talc Sane 3 max ma 
AT HIMUN UD reereretereterers eh tetera o. cok (sti he ate ev aleud 6751p elloieehetes aes! slagausuaue.eye a oe ws 7.5 max watts 
GRID] NOOMINPUL veto es an eel cede, cinwiale Garciare © erie Ao oni ethics sale ore ot 2 max watts 
CLS MISSTE ATION Mer. sales on-ce-etar canada ctsevonscs To. srlendic o <herelels, annie sralonens lola Visio arene 5 max watts 
Typical Operation: 40Mc 80Me 
MPP GPE CEM VON GAL Cieustsh ralsssup\ sie) a6 1's 21) 6-8. 9 or 5,0 ious) ones Naule hays allele Weave wi@hazarn 98 300 300 volts 
OGAGrUIN OG sav OltAgGn dts das cen soe teks meee Ga bie elaaen 6 Q 0 volts 
DHCRG Tid = NiGr ae WOltage Ss 2157, Slo ens oy d Brae tra eerie Michael Sars atordtes 15 TS volts 
HEE OINESETIOSSTOSISE OF 1 OLRM AE ier foyieas foe Guede neko tenes Ieee arrelieie ees 82000 32000 ohms 
DCR TIC =IN Oa BV OL EAD Cig Ws fe esis passers se dorabey x cist ayayoy enti srecedei suervev ls sity exenarerereeaets —45 —45 volts 
Hromperid=NOal resistor OL, -7)5/s aac err) ewe ety es conta eh claran: oye os 30000 30000 ohms 
Mh xroOrnigeachoue LesIStOl OL. +>. qaedss unrcus o eeiers eeu dle eaten oie 1400 1400 ohms 
Pesta EG Tid-NOls VOlLAGE Sane a clkte san eens cunrerd leis Gare ontve Dimes beat one 65 65 volts 
DCrelatewCurrent wy wte eos ts ot qta oe fa el eke le ce sae en Tee 25 25 ma 
PI CrGrid=NOse@Urrena tes. srssee sp aahsis eee erste. doaueoas sdb ae eee ae Me eae ae fe ee ma 
DC Grid-Nozk Current: (Approx.) skin oes saseir ears ade cawes athe Sele 1.5 1.5 ma 
DrivinereOweracA DOLOKs s,s ayomy sly suikicteestcelete s aeieks Bens + een ea dude als 0.2 0.3 watt 
PO WEP OUEPALbH CAP PEO: )rroracaicah c.1? em kouih orc meeraremenestsierre onersietey where ‘a, sey ataeanae ats 5.4 5.2 watts 
WserulePower Output: CA Dprox.) hoo, ae eic.c eles eisie cia hele alsle sles eee erece 5.0 ALS watts 
Circuit Values: Sarton: . 
: Seer . min ohms 
Grid-Noil=Circuit Resistancey. <. (i's is sides amine eels co eure ea els seneperal® ele ous 100000 maz Boras 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Obtained from separate source, from plate-voltage supply with a voltage divider, or from series re- 
sistor of value shown. 

@ Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


FREQUENCY MULTIPLIER 
Maximum ICAS Ratings: 
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DCiGRD-NO.1. VOLTAGE eae ae oe ie ee ete —125 max volts. 
DG: PEATE CURRENT Sh lee Sine cee mene ate aes eet eee era en anc ee eesti ear ROS es 30 max ma 
DC: GRID-NO.!f CUBRENT ae oie histes cnc e Bois macla eealoes Cita ae agate ae 3 max ma 
PLATE ENP UT Ly. eee orcs cctstouen aloe is asl ge Ai lacie ese oe le eee eee 7.5 max watts 
LBS Aro u [Ow 4el dn lig Oy Mee ey ee een IIS miata: Sb Sh oman gimme ee ese & 2 max watts 
PEATE DISSIPATION, © 2 si cxsriyelcd a bass cinta in fete) woh aie eae tale pln’ =) ae ates set 5 max watts 
Typical Operation at Frequencies up to 80 Mc: Doubler Tripler 
DC) Plate Voltages. Gi sac G5 eee, see tee oe eee ieee 300 300 volts 
DC Grid-NO.3 Wola ge 2 FF ie are sieve Steiger eee = eae eee eae lo ee eta ee 0 0 volts 
DE" Grid-No2 Voltage?wa Jaen be 24 celata ae Sade ae eee ae aaa 15-27% 75 volts 
From:‘series resistor Of 2.6 i204 Sao nie nets ld eo td eee ele aie 41000 41000 ohms 
DC*Grid-No-k Voltageé (2. sa Shecanee Rha as Ses fe ec he tote oes —125 -125 volts 
From grid-Noa ‘resistor of Sy 26s se 5 tore et pet tells asi boul slate oe 68000 68000 ohms 
From cathode resistor of 3. %iis setae erin Seles skies Makati ese ote 4100 4100 ohms 
Peak RF Grid-No.1 Voltage.............. ao he Ae fate ese ohapee ayate 160 160 volts 
DC Plate Current. Sse oa sha Mash rete ed tad po ee ee nae 25 25 ma 
DG Grid-No:2 Current: 2. nee hae eed ee rte el len eae 5.5 5.5 ma 
DC Grid-No:i Current: (Approx) .,474s0. 24. o0cde aed ater ae ors 1.85 1.85 - ma 
Driving Power CA pproxs) se «eit hs Saisie tee et ho eset lal ode MET 0.75 0.75 watt 
Power Output (Approx:)' Pies ens died a edison oo acl eee ALe 3.4 watts 
Usefil Power Output (A pproxa) 2 52 ne stn ee ole al is heres es 3.5 pris watts 
Circuit Values: nanos 
: ae ; min ohms 
Grid-No,1-GCireutt: Resistance 2ri./.. sie wand a biel ole ieee tere ee ee 100000 aene ae 


® Obtained from separate source, from plate-voltage supply with a voltage divider, or from series re- 
sistor of value shown. 
@ Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 


Type 5618 requires Miniature seven-contact socket and may be mounted in 
vertical position with base up or down, or in horizontal position with pins 3 and 7 
in vertical plane. OUTLINE 8, Outlines Section. 

For operation at 165 Me, plate input should be reduced to 90 per cent of max- 
imum rating. 

For series-filament arrangement, filament voltage is applied between pins 1 and 
7. For parallel-filament arrangement, filament voltage is applied between pin 5 and 
pins 1 and 7 connected together. In series-filament arrangement, grid-No.1 voltage 
is referred to pin 1, and pin 4 is connected to pin 1. In parallel-filament arrange- 
ment, grid-No.1 voltage is referred to pin 5, and pin 4 is connected to pin 5. 

Plate shows no color when tube is operated at maximum ICAS ratings. 


AVERAGE CHARACTERISTICS 


TYPE 56/18 

E¢=6.0 VOLTS DC 

SERIES FILAMENT ARRANGEMENT 
GRID-N22 VOLTS=75 


GRIO-N2l (Ic,) 
MILLIAMPERES 


PLATE (Ib) OR GRID-N22 (Ico) MILLIAMPERES 


400 500 
PLATE VOLTS 
92CM - 688ITI 
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MEDIUM-MU TRIODE 


Pencil-type tube used in cathode- 
~ drive circuits as rf power amplifier and 567 5 
oscillator. Designed for use in coaxial- 
K eylinder-type circuits, it may also be 
# : used in parallel-line or lumped cir- 
cuits. May be used with full input up to 8000 Me. Class C maximum CCS plate 
dissipation, 9 watts. The tube may be mounted in any position. OUTLINE 65, Out- 
lines Section. 


ERSTE RUBY ON UA GIs (AC/DC) ltanears stanley oth. 4 ewig wold oo-nieialicoa rs we mia 6.3 + 10% volts 
EAE OUR REN Pee eee Nes Soe foci ot erie See te ee ee oa ees 0.135 ampere 
FIZ AN S CONDITION ANCE eA (etl aiken 2948 Was eee © ome Pe dh See 6200 pmhos 
AME IIRICATIONCE ACTOR: See chpta saibic tins een och dalid eeeined Mente oe 20 
EDAL EUR ESISIA NOE (A DDTOX.) fois )ialsisccieis cis ecia ole sleteicwashie ts satel orahe-aleroed.arerte 3225 ohms 
DiIREcT INTERELECTRODE CAPACITANCES: 
Orie CORDA CCmeee eu eens ey enn er ee Seater ay bet LOSE Sess Ses 1.4 wpe 
cnidntorcnthocderandiheatens sei presse each pene ae 2.3 ppt 
litestorcathode ang heater seas ae tn aoe tat wuts See ees 0.09 max pep 
* Plate-supply volts, 135; cathode resistor, 68 ohms; plate milliamperes, 24. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C 
Maximum CCS Ratings: 
HS) GER UAT BMV OUTAGE: atte tapetcceyn a roth cee en ies] shoe wretch torn aie RO 300 max volts 
BD OER ED BV OLEAN C Eine teens hier ia7s eases cist cde aw hence se onions shel nie emia s -90 max volts 
HPCE GACH LO UREN awarera isc terereber nies «es cesco ena RS aFoh oos Boe eic ion oe 30 max ma 
DCIGRIDCURRMN DER dats Oa PigS tee yk RIAs « MAIER cbse eee tbe 8 max ma 
TRANS BO} ENSUE Gre Bi Saati oS SLR cs Gee ae Rs ee 9 max watts 
EC ATHE DISSIPATION Mivsiy = caem ait Wat at bata iv een aS eae oe oe 9 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... .........2.0-cecececccces 90 max volts 
Hteater positive with respect to cathode. <0. J... cfecec cot celvaewasrsiewee 90 max volts 
PATHS HA ME PIMA TURE foc lie cjetey tars, teterattetoretonore) ethiew stevens) cpieat ckotene slaverat cvenete 175 max °C 
Typical Operation as Cathode-Drive Oscillator at 1700 Mc:® 
ENO BELAtCy VIOLLAR Cle ater xagst oie cinch ata pees res aici aha ctace classe a tr he chatahe Gia we idle 120 volts 
FE ORE Ie VO! Gel Ose rece, seatback on ok sign Ac tocsie nlclate’ slehstakel a) Pe kdoeadaies ake -8 volts 
eM REO TET OSIS LOLOL caesar ena ae vahc & ewan ee ied Sioa ee he eee wate 2000 ohms 
DG priatenGurren creche aise ho oc ee ra hero Ceti esate Citic ook Lala othe alts 25 ma 
Ci GriduG@urrentacA pproxs) s/o srecstyeacis ce ee ea sects PR ISS ORR 4 ma 
EP OWemOMED Iba CAD DLOX.) Smee ge ta v5 Moeenoriiehs, ce teeh a lenis alae « oe ecleeeee 475 mw 


"Jn applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and its lead connector to provide adequate heat conduction. 
e At 3000 Me, and with full ratings, a useful output of approximately 50 milliwatts may be obtained. 


AVERAGE CHARACTERISTICS 


TYPE 5675 
E ¢= 6.3 VOLTS 


PLATE (Ip) OR GRID (Ic) MILLIAMPERES 


120 160 
PLATE VOLTS 92CM-7343T 
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POWER TRIODE E 


Forced-air-cooled heater-cathode 
571 3 type having integral radiator used in 
grid-drive circuits and in cathode- 
drive circuits up to 220 Me. Class C - 
Telegraphy maximum CCS plate dis- H”LFH 
sipation, 250 watts. This type may be mounted in vertical position only, radiator 
up or down. OUTLINE 74, Outlines Section. A minimum air flow of 18 cubic feet per 
minute should be directed through the radiator toward the bulb and grid terminal 
when the tube is operated at maximum rated dissipation. Air flow should start be- 
fore and continue during the application of any voltages to the tube. Maximum 
temperatures: incoming air, 45°C; radiator, measured on core at bulb end, 180°C; 
glass, 180°C; and grid terminal, 140°C. 


HEATER: VOLTAGE (AC/DG)'S 51. chs ors crore tetera ore e faze bereteeale Clone tee ae err 3.13! =(9e2 volts 
HEATER CURRENT ois oon <5 fo Se ire h ioe Sea ote eee oer wloeeista a ciaetets 11.5 amperes 
AMPLIFICATION FACTOR? 5... 5.10627 -52% G6 "ed atta ite Fo IAG Neil es Be Fel ee SIS 25 
DirEcT INTERELECTRODE CAPACITANCES (Approx.): 
Grid to plates s Sees ea he 6 oes ee is Oe ere OIE DV ere ees 10.3 pul 
Grid ‘to cathode:and jheatencw... ccs sees Lee eee 26 ppt 
Plate:to cathode andvheater x. 0. viavncs oa ctctisisi slates le, otaliode sictaaiere ete teens 0.5 pe 


° Heater voltage must be applied for a minimum time of 2 minutes before application of plate voltage. 
* Plate volts, 1000; plate milliamperes, 150. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DG; PLATH VOLTAGE 32. je). aciee oe Caen Oe Pear ere Oe ER eee ee 1500 max volts 
DC. Gaip, VOLGAGE Niats ob cd doe she Sebee he ea eee eet paar —250 max volts 
(DC. PLATEVCURREND sos, 51006555: al a I Oe ae See nicotene ter 300 max ma 
DC. GRID CURRENT o0)6o 5.0 ate 6 elas, ooo, SRS Dok ae I TOE ese 50 max ma 
PLATE INPUT Bocs aete ores oils « SU ae Se Renee Meee Ciena eke ee sels ieee Castes 450 max watts 
PLATE. DISSIPATION, Aaleine viciels cicttemiie sis ane ews Fiale eisieve eels eee aie seer ote 250 max watts 

Cathode- 

Grid- Drive at 

Typical Operation: Drive 220 Mc 
DC. Plate, Voltage 5) -5 stig aston diets ad ea cee a Se oe eae 1500 1500 volts 
DC. Grid: Voltage dic = cierto cs seta ant facet cites ohare PaaS Sie eae Tt Ree —175 -175 volts 
From cathodé resistortio£.. 20% ecaeteotieeains oa Neyo clare kell ei ceteris 510 510 ohms 
Peak RE Grid Voltage: cc. eee oe ee OL eee 210 210 volts 
DG: Plate Current. 14.6 eerie ee Py Se ee A OO cmos 300 300 ma 
DG Grid Current, (Approx ic cans ee oe are 40 40 ma 
Driving ‘Bower (A pproxs),ie. coc aia ere rie eee eee eee 8 65° watts 
Power Output;(Appraxs) ewes = oeb eee One rae eres oie teats 290 325 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

6 Obtained from fixed supply or from cathode resistor of value shown. 

* Required by tube and input circuit. A portion of this power appears in the load circuit. 


MEDIUM-MU TRIODE 


Premium subminiature heater- 
571 8 cathode type used as rf amplifier and 
oscillator. May be used with full input nc© 
up to 1000 Me. Class C maximum 

CCS plate dissipation, 3.3 watts. Tube L Pp 
may be operated in any position. OUTLINE 8, Outlines Section. The flexible leads 
of the 5718 are usually soldered to the circuit elements. Soldering of the leads may 
be made close to the glass stem provided care is taken to conduct excessive heat 
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away from the lead seal. Otherwise, the heat of the soldering operation will crack 
the seals of the leads and damage the tube. Plate shows no color when tube is oper-- 


ated at maximum CCS ratings. 


AAU IOMV COT EE AG EO CAC) IDC) © cont ra ate tay tyre, ares taieps oon hn el Svairovr VS, seh Oras oirev gusneton oviy‘oueustarcs 
BALA TegtER CO UIERECHINL Segeeey ween ce Saueeas ater Pcval ole acters ooo oe or sielciiavn > onle Ole cane niaes 


HATH PEUNSIS TANCE CA DDNOX.) cts oie alee vie sisters eceromre cise co de oleate one ea aes 
Direct INTERELECTRODE CAPACITANCES: 
GrIdsCoLplaterpn secs oe rt eesin a oole leeds vans ita eke die aoe dees 
Gridscovcathode mand heater avi sic veseisonolsls sate SORA ene ivole hate aan 
HASLesvORCaAGHOGEe And | REACT Wel c:< sitic~e HM ios Sin ie ket Scoe ole oI wham none Waliees 


* Plate-supply volts, 150; cathode resistor, 180 ohms; plate milliamperes, 13. 


RF AMPLIFIER AND OSCILLATOR—Class C 


Maximum CCS Ratings: 
1) CRIA THIEN OLIVA GH tice savaenrerciel aie ole cxseobe eyarattedel oud ocecetavel anairarens to Bates. braauiohate era 
BY OATRIDGV OUTAGE sr io falied oie, Sa ot alee 8 oes calle ale We sorte folio etre Povates wate /orae voue?erete lo 


PATE SSID ATION Mets che eee Celis: cls 81 Ais Se Th ees sta che etree PRS 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............ccccecccecvcuce 
Heater positive with respect:to Cathode... on duicblathe cuik om cas et sven tel eus 
BUUBELUMPERATURE ae tae ttacie © oc. ces. eteaie es cies b wb. a/e weenie als oles eeete ee 


Maximum Circuit Values: 

Grid-Circuit Resistance: 
HOrECALHOGE-DIASTOPELA GION ec. sisice.n tie eye cicivle colo eis oholeie cig vitie prea fe 
For fixed-bias operation..............00008 Riera eroheioneieversiavees cieleveverecere 


AVERAGE CHARACTERISTICS 


TYPE 5718 
E¢=6.3 VOLTS 


x 


MASSOSEES 


PLATE (Z,,) OR GRID (Ic) MILLIAMPERES 
IN 


iC ONS 


120 140 
PLATE VOLTS 


BEAM POWER TUBE 


Nine-pin miniature heater- 
cathode type used as rf power ampli- 
fier and oscillator and as frequency 
multiplier. May be used with full in- 
put up to 50 Mc. For operation at 175 


6.3 volts. 
0.15 ampere 
6500 puimhos. 

25 
4150 ohms 

1.4 ppt 

2:2 put 

0.7 ppt 

165 max volts. 

-55 max volts 

22 max ma 

5.5 max ma 

3.3 max watts 

200 max volts. 

200 max volts 

250 max °C 


1.2 max megohms. 
Not recommended 


92CM-7848T 


5763 


Me, plate input should be reduced to 80 per cent of maximum rating. Class C 
Telegraphy maximum plate dissipation, CCS 12 watts, ICAS 13.5 watts. Requires: 
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Noval nine-contact socket and may be mounted in any position. OUTLINE 9, Out- 
lines Section. Plate shows no color when tube is operated at maximum CCS or 
ICAS ratings. 


FIBATER, VOLTAGE) (AC/DC) o.o on eK ae ek ects lee po tere Tsou jo orele RUSE te tee 6.0 = 10% volts 
FAiGATER CURRENT. $3 ss cdc cine & Ge E OES Ch ane UCL e Le EE iat eytere seis 0.75 amperes 
TRANSCONDUCTANCE®). < . fs out cee 2565 Gath GRA LE CEES h EL Re eeee Meme 7000 umhos 
Mu-Factor; Grid/No:2 to Grid-Noil?es ae eee Cake ee eee eee eee 16 


Direct INTERELECTRODE CAPACITANCES: 


Grid No:iito plate: 2. scutes sul se eect ces ha epee rere eon ea 0.3 max ppt 

Grid No.1 to cathode, grid No.3, grid No.2, and heater............... 9.5 ppt 

Plate to cathode, grid No.8, grid No.2, and heater................... 4.5 ppt 
* Plate and grid-No.2 volts, 250; grid-No.1 volts, —7.5; plate milliamperes, 45. 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 

Maximum Ratings: CCS ICAS 
DC LPLATH. VOLTAGE. oe e ae oe ot. 2 ieee eee 250 max 300 maz volts 
DC Grip-No.3 (SUPPRESSOR-GRID) VOLTAGE............. 0 max 0 max volts 
DC GrRibD-No.2 (SCREEN-GRID) VOLTAGE.......... Sale oteuss 250 max 250 max volts 
DC Grip-No.1 (CONTROL-GRID) VOLTAGE..........-..... -125 max -125 max volts 
DG.\PLATR CURRENT 2 ot pine © eae oie Oe eee eerie aks 40 max 50 max ma 
DOAGRID-NO:ZiCURRENT Sy. sae ete ooo ee ieee 15 max 15 max ma 
DOTGRD-N OLICURRENT sa tacilcss rer cis acetic sateahe Seer 5 max 5 max ma 
PLATE INPUTE Ro tole cio ckteiee sick stat be halo al oleeiierers ote 10 max 15 maz watts 
GRID-N 0.2; INPUT POs Fae ate Piers rete teat oataalene 1.5 max 1.5 max watts 
PLATE DISSIPATION ora cath ct cist antares 8 max 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 100 max 100 maz volts 

Heater positive with respect to cathode.............. 100 maz 100 max volts 
BULB TEMPERATURE (At hottest point).................. 250 max 250 max °C 
Typical Operation at Frequencies up to 30 Mc: 
DC. Plate Voltages... <tisiewnae Sere as eee eee es 250 300 volts 
Grid No.8 ci scee ic che « osre io loee croeneneet te ws Rae ete ae are Rees Connected to cathode at socket 
DeaGnd-No:Z' Voltages). sac e ses ne oe eee eae 250 250 volts 
DG Grid-No.) Voltaged\. .. 20 okeisebia dese Cee -39 —42.5 volts 

From; grid-No.L resistorot sen anne on eaman eee hie 39000 18000 ohms 
Peak RF Grid-No.1 Voltage....... ees Pn tee se 46.5 53.5 volts 
DC: Plate Currentiow b sichers lovettste sore atta tres sate ta ieee shavers tens 40 50 ma 
DUC Grid-No.2 Current). fos as bas ders hint eel eeiiae 5.6 6 ma 
DC (Grid-No.isCarrent (Approx.)'2 ac cee een Hee ee ee 1 yA 5 ma 
Driving Power CAPpLox.) 2p 1.0m sy. 2 late ae chee Ae ee mere ne 0.05 0.15 watt 
UsefulsPower Output (Approx.) 1.2 -secm.teeeee eae 6.48 108 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.J-Gircuit Resistance. Sion. . cae ee eke cee ori ee 0.1 max megohm 
@ Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor. 

6 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 

® Measured at load of output circuit. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 

DC PLATE VOLTAGE sie, icscers eae Ne ee arn rela ie Heonlensite ee 300 max 850 max volts 
DC, GRip-NO.8 VOLTAGH. ~eibseelcnd coe sos ee ane 0 max 0 max volts 
DC Griv-No.2 VOLTAGE....... Ee SP a EPR at ie gs 250 max 250 max volts 
DC GRip-No-L, VOLTAGH s 72h aoe tiaenic testes Oe le aes eae —125 max —125 max volts 
DE. PLATHMCURRENT 3s 45 costs os Sie alah See Oo 50 max 50 max ma 
DGC. GRID-N0:2| CURRENT). ce felon eee ae ee apr eee 15 max 15 max ma 
DC: GRID=ANOs1 CURRENT, se ystendrcint a ci0 shone cies eieahie Ee eee eear ee 5 max 5 max ma 
PATH ENPUD. 55k anette e cs . a eee oe ete alee oreetn oreReae 15 max 17 max watts 
GRip-NO.2 INPUT Tae Sones ied eer ede es Ovo deere eres 2 max 2 max watts 
PLATE; DISSIPATION se pis, cow sleres areleiintetaiele sels oe OEP able ‘ 12 max 13.5 max watts 


RCA Transmitting Tubes 


PEAK HBEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode.............. 100 max 100 max volts 

Heater positive with respect to cathode.............. 100 max 100 max volts 
BULB TEMPERATURE (At hottest point).................- 250 max 250 max °C 
Typical Operation: 30Mc 50Mc 30Mc 
Ce PIAtewy OlLASe drstuiids <lecsjs sass orsieieae ane slae'® 300 300 350 volts 
RTI NORIO Me Me NC a IA Teen NUGN Gols’ ie" haps dual srelieiee msils Connected to cathode at socket 
MD Gy Grids INOca RV OVGA LCs coesal = ars lore «eave fale sv ecelaclnn iene 250 250 250 volts 
IDG. Grid=Nocl) Voltage’, cies crisis eles em nine -28.5 -60 -28.5 volts 

From grid-No.1 resistor of. ............+.-55 18000 22000 18000 ohms 
Peak RF Grid-No.1 Voltage. ..:..05-....00se06 37.5 80 37 volts 
DIC RE late CO ULnen tiemverere rayesot tens ieee mens le cayerteiane 50 50 48.5 ma 
ORG NO22 OUITON Ge cin sslel cue vin. chavar ius wile weno hsioiers 6.6 5 6.2 ma 
DC Grid-No.1 Current (Approx.).......:.:...0. 1.6 3 1.6 ma 
Driving Bower (Approx.) si. . 6 oe wo eae sas elses 0.1 0.35 0.1 watt 
Useful Power Output (Approx.)..........-e eee 10.3" wt 128 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid=-Nol-Circnit Resistance... cc ccs selene cee se scion s ce sive esos s 0.1 maz megohm 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used provided the positive peak of the audio-frequency envelope does not exceed 115 per 
cent of the carrier conditions. 

4 Obtained from fixed supply or from grid-No.1 resistor of value shown. 

® Measured at load of output circuit. 


FREQUENCY MULTIPLIER 
Maximum CCS Ratings: 


HOME OA TR AVOU TAGE) tire al oa) c rc. okie, «oie, 0i,eye) whe ies eitgseuna a) omy cleat aici = leleilal «ce a: eve. au 300 max volts 
PH CHGRIDEN OS) VOLTAGE Gein cles cj J o/cus svere cibio(eleiei alee ei ain es 'eiee ecerehe) simioiene le 0 max volts 
DCuGRID-NO 2 IV OLTAGHE ¢ o)a clea sie eiielss. sc wiselele erelelsceisisiioe i nective sieiele 250 max volts 
ID ELGRIDEN Ose WOLTAGH ce cic wialelalalm sxe Slbialsmgdalsnlgiaptely's » wicus onviisils,erern.* eel nue ls -125 max volts 
He) CLARE CMRREIN TT t+ iadaiars cp eke barre alee sale erellelo) aides allofeleleje.e legen (asalishsssite 50 max ma 
GG Rie NOL! CURRENT foie otis opeins eres vckelorsievs cisielers sve ehele ele ee sisi ecu s)0 15 max ma 
DGC RID NOs CURRENT: sc: feo. + cisieisielete ole eve s)e, oll ipo) slaie inle lees sro neh 5 max ma 
(DES TEST a Mec aio @ 0 ce RO eln Clie bole ies Gouin pro rn cairo oO giparc ul crm sciranin 15 max watts 
Gx apSet) LONDUEE. 5 Ge APIO clo Oe ee BO UD OG BOT OIG bbin‘o ny Dion or cra Gerd ar. crcrn 2 max watts 
MATH DISIEP AEE ONiTespcleisieieiaicts ce sioien olsyolas(a leqenniioun, «ot Ojousiya = cetrh= (61 0](o"e\loll=lleueiteliels (s/s. 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: id 

Heater negative with respect to cathode. ........--se eee reer eee eee 100 max volts 

Heater positive with respect to cathode. ..........- see eee reer ree eeee 100 max volts 
BULB TEMPERATURE (At hottest point). ........ ees e ee eee ee eee renee 250 max °C 
Typical Operation at Frequencies up to 175 Me: Doubler Tripler 
iDYGLID Eyys, Wao) Ld Reo & aigoi Gl cee, ble 4 oom c Dian io Oca cicoioicion 300 300 volts 
(OTR EN, coe ois o-cand © Sere 0 MCN CRG 8 Eid ROAR. CCU OLOGY CoMCIeOIC | Connected to cathode at socket 
TNGHGUrig ENO eV Ola ein ate eceteye wise) ejelfe ol") alee) olor srereinins s\sraxdie: © 6 eoiei(rvieje: my bes volts 


60 
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DCiGrid-Nowl, Voltage Gi sac. cc sich hs ones oni io stereoids kegeus) cus) anes Rae -75 —100 volts 

From’ grid-No.L resistor of «foam saresisscti tiene cee ais spies syamces 75000 100000 ohms. 
Peak REF Grid-No.d. Voltage. ta. pero olecnte «aie wel alts slots sc.) ssbhayepenererae 95 120 volts 
DIG Plate Currente dyeas cue e's lase ls alehe ete ee ete One aoa recat ccbieis water rae 40 35 ma 
DC Grid-N 0.2, Current oe oon iets, Ovcse state alte cto aasce eda athe siete oeieteneteke 4 5 ma. 
DC LGrid-No:1 Current: CApprox,) in eee nee bee. eee eel in ke eres 1 1 ma 
Driving Power (APprox.) 7 xipys. a cece sheteas ors sre al elsrsls wie aisle wlsteleiele <isia/e 0.6 0.6 watt 
Usefull Power OutputuwA pproxais ni quis sus aisiersle caste tre eee ies oe feleratcres 2.18 1.38 watts 


Maximum Circuit Values: 
Grid-No.1-Gircuiti Resistance ay ee eat etn ek cs Scene Se ee eee eee P 0.1 max megohm 


* Obtained from 300-volt supply with series resistor of 12,500 ohms. 
6 Obtained from fixed supply or from grid-No.1 resistor of value shown. 
® Measured at load of output circuit. 


POWER TRIODE 


Forced-air-cooled thoriated-tung- 

57 8 6 sten-filament type having integral ra- 

diator used as af power amplifier and 

modulator and as rf power amplifier 

and oscillator. May be used with full FM 

input up to 160 Me. Class C Telegraphy maximum CCS plate dissipation, 600 

watts. May be mounted in vertical position only, filament end up or down. OUTLINE 

75, Outlines Section. A minimum air flow of 140 cubic feet per minute should be 

directed by a blower to the radiator and seals when the 5786 is operated at maxi- 

mum rated dissipation. Air flow should start before and continue during applica- 

tion of any voltages to the tube. Filament power, plate power, and air may be 

removed simultaneously. Maximum temperatures: incoming air, 45°C; radiator, 
at core, 180°C; grid and plate seals, 165°C; and filament seals, 220°C. 


F F 


FIEAMENT VOLTAGE (AC/DG) 2 Sin. sc526 22 5 ems 40% 2% ers Gaye sos ees ae be Le 11 = 0:6 volts 
PYUAMENT (CURRENT... 5. :-.-spcetss/eoels a> sus olatos fskataie.8 cee foite,ledois fs is is ve ote tobere oe fe keyiestorre 12.5 amperes 
PILAMENT STARTING CURRENT). ca sg c.0 0 wee ve oak te sic vee Sees a alees 50 max amperes. 
AMPLIFICATION: PACTOR® 2.7.25 (hhiies/a 0: 1ajeile atalla tie levis wire Slars fers e Winie Ryedes afore Dares 32 
DirREcT INTERELECTRODE CAPACITANCES: 
Grids tO) PHAte Meee acs oe ete heen ee ovale WORD Rihie Sia ele eae ale reo aete eee 5.3 ppt 
Grid to filament ‘mid-tapy4s 5 aes o 3 SAR hac aes 6 clew swt. v ese siete tle cake 4.7 ppt 
Plate to filament+mid-tap? acs seis o%.- 4120 sient es 6) 4 be sieterore site eae 3.8 wpe 


* Grid volts, -25; plate milliamperes, 200. 


AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum CCS Ratings: 


DC PLATE, VOUTAGB coin ot ale tee os es Gite etere tes oe Tene EER we Ree Ee 4000 max volts 
MAXIMUM-SIGNAL, DC PLATH CURRENT!) se ay Ree eee eee ee ee 500 max ma 
MAXIMUM-SIGNAL PLATE INPUT™ =. olsrce 2c) s tire m srcreesereieiecs are ien oneie eee 1500 max watts 
PEATE DISSIPATION Se crcise os Sonics cepts ae oui c aes heat ian ora eden cele 600 max watts 


Typical Operation (Values are for 2 tubes): 


IDG? Plate py oltage:5o.a <csvaeroictey Baissetal sie eueic Bis) ora ave eh can oushers oat HIRT OE 3000 volts 
DC. Grid Woltagep ay sie... Sette tee iar re ee eee ee Oe oie toe ee —95 volts. 
Peak AF Grid-to-Grid< Voltage. 6% .ccaes cc ee ciiste ot elves oe eee ee eee ee 470 volts 
Zero-signal DC; Plate: Current ).brne aeieine oe a ae tients serine eters meen 75 ma 
Maximum-oipnal 2) @rPlate; Current seh. soerieoaiste re ie eon eee ee 800 ma 
Effective Load Resistance: @late to plate) 2.24... 2.5.50 seek ee eee 8600 ohms 
Maximtim-SignalbriyingsPowertApproxs)ic eis ed atone eee ee nee 30 watts 
Maximum-Signal Power Output CA pprox.) ees eee ce ae eee eee 1640 watts 


™ Averaged over any audio-frequency cycle of sine-wave form. 
+ Grid voltage is given with respect to mid-point of filament operated on ac or de. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 


DC. PLATS HV OLTAGE fe ctarelese lo «laters ccs fs. wiase ielortene Cre eta ae sere 2500 max volts 
WDC; GRIDWVOWTAGE oa. 07s aisle o sfatereteve laa c.cceke oe eee Senet Diciere e! thsie oie -500 max volts 


RCA Transmitting Tubes 


ECO TTA MEIC CUESES MONGE <Storraiker ste suche tet st otal cl'al shies Tolls. a\'ef5t afeh ar ae) 'o('a. ales ah adits, 616) ae. Great op'9 ms 9,8 400 max ma 
RCO TES RID COROT Dicter res al cieisronesuverciereFeveverss ss oyis bei wlavevoliss eum ley alevsy's,s Woche wars 150 max ma 
PLATH LNPUDA Wades os ole seer arcipene My sy erelb ol eterercgcies after ottehcl ole aliataron acres afoh oma ae 1000 max watts 
PLATH DISSIPATION..... § CxOx0 SO CHL COOOL RIOIMOCOO mint OHO DOO ODI 400 max watts 


Typical Operation: 


PNGB ATCA OUR EC aie veys:s. ost rela cis: tYeie vlie's, ci « e1s-sitie.s Neracevsla starsat sei etalelofelsiaters 2500 volts 
MIC UGTIGAVOMALES: esc ls wise mais neers Rr ctotenerererer sro eret evs, oat evel, el steratsrarenarets fece -350 volts 

From grid resistor of...... SVodeUol nosonetecee eh sLeVe at ocerel inven sisner sere shar sierereyeis sroke 2600 ohms 
Peak RF Grid Voltage......... Bae Se HOC) CLUDS DODOEEN DEAD ODS OUD 620 volts 
OPE TALC CUTLON Gabaron cmevaleyss evar Her ovekcatiere\clts sl sveveiie:s-endre) eleyerenerécacolebeveisyess) 3. Oe uy are 400 ma 
GTI uCULTENTACA DDLOX<)iercteyetereistevalcte lacvelel oi a\ar oj el d’e: ei os seater of ive, ose res8Y ele) shea Sake 135 ma 
Driving Power (Approx.)......... eoeheravesteyelareiets Nigar oro eeretscecrtrerersG Stee 75 watts 
BOWer ONCDULACADPIOX.) orsvei c/o) a oie Sores oh oh Oy) olin eV oraiePel ocnley Ble) sapere, 9 els ays) 8h yal; oy 810 watts 


6 Obtained preferably from grid resistor of value shown or from a combination of grid resistor with 
either fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DC PLATE VOLTAGE......... Aids OOP UCU S DRONE Tn GoOUCmanoop. | din oes 3000 max volts 
IDC GRID) VOLTAGE. . oy. 6 se « RMete oa iohokeudinreicioke sielcvons, ertecs tetera crysis elev wusie Siva —600 max volts 
GPE WA PERG ORRIN T eperctcevers tvs: sieve! el Stereleltraisiefei's nicl shore ereitsre/s sic. vis.e ereieisvevs 5; 5 500 max ma 
IO(CUC TED CULT Hs ag ooeiGooD SOO UOCDLICUDG DDEed0 0 Gio Gone Cadet opdDOT ‘ 150 max ma 
PATH ENP UL hres urea iets 01s icieve! ere alodekercieneretetereio ce revetevcrckelanete To Gee ehieie warn oee ; 1500 maz watts 
PLATE DISSIPATION..... atsl clei  alslstovor sella sieielerelersfeleieletalete! sieleicieteievevars’ ceo ele i : 600 max watts 

RF Power Oscillator 

Typical Operation: Amplifier at 160 Me 
WDCPlate VOLASC a. sie cas cleo oes On GG oligo oe ora. posGuG. aes 3000 3000 volts 
DC Grid Voltageé ...... RISEsce rors (eller etote aro tegetei.cts, sieveiehedereneat felere —200 -225 volts 
From grid resistor of........ obo Ciao Opodo Cade atte 2200 2000 ohms 
From cathode resistor of.....,...... LORS Sy Ne Me Rite 330 380 ohms 
(POAREC Ri Cari SVOLCAD Oi ielsrciel's sole eievorabeleseig's cachet e hale shape ace Ur « 450 475 volts 
PyGrPlaterCuUrrem Girt. the ccie-n als ates aie wees eleva oie ali crm wes ae 500 500 ma 
MD RATT UL PIN Gre teases r ae aioe spears ie olece's,slete Sel vce, oie seh oh eeare ahs 90 90 ma 
PrivingweOw er CAPPVOX.))" s!einvsislclersle joi see aise, hassle civlere eae ss 36 _— watts 
Power CULpit CAPPTOX:) sister aie vie eysredeh ero eaerarel oi « aanln’a aliecgyfs loivel ete 1000 1000 watts 
Useful Power Output (Approx.)—85-per-cent circuit efficiency — 850 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

@ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


SELF-RECTIFYING OSCILLATOR OR AMPLIFIER—Class C 
Maximum CCS Ratings: 


EMIS PPLA TE MVOL TAGE eclectic claret oer eh cforsierc¥e elelerd ere) tralahe lohoteWate or eretlrs: «isi dors. 4250 max volts 
jE CHT aay WOK NETS) A ibis BiGiioe OBO Od an Oe oO ck anion Ges Maer eaeteis Geek AOI —300 max volts 
ICME EA TEC URRENT oir Felrcict ene sxcisiciel <isieh em arorerel eel 614 eeholens she stevens ScMte otecs ater sptiete 320 max ma 
PC IG RIDE G UREN Litavelol aroused cicveiclel efayelolaicielbi salle ‘et stovoua ote cerofelsror sie etedohet sls ere ters 85 max ma 
ETAT ISELIN E UF Leer Meter erated ona lo) ofcvelotoas” dossievoboovelevs(Oiehs exe ie) ale exvers sete te s.aheveus) steve, aie) s 1500 max watts 
PGAT EH ISSIEA TION ate os) cisra\(cc.sis/n ou6 le ei erslble| oe 0:67 Riche (or ahetcletekefel.els aretenarcieiessreve 600 max watts 
Typical Operation: 3 
RMS Plate Voltage...... Sialokeloneiedodeteronecs seveleie(e leven seaueitevorststokaalereisieenre Seite 4250 volts 
PPGEG TIGR OILAGE Cicer. create el aiaueisletelare ea iete) otters jo sibictinge,s\s: Stye eretMatsic sia eres -115 volts 
roma Tid TESISEOL OLrn corset elie: sievectxencl secant: aioe ststeahey eacanioner spss elie yas 16 F 1500 ohms 
PIGePlate Current cry. eee ee cere kre eae see ales tie uae ee eae seine gah 320 ma 
Py Cred UrrencnCAPPLOX. hi; cschereieys) vile, vies inies. ace ovale eiiolarel stoke er apRonR Nie me ale ores 6 a ma 
Drivitige LOW eLACADDLOXs) oivicrspenlitstetelslclsicieNire ohtin elctcie cre taetenrotsts eye es atten « 46 watts 
OMELOULDUt CA DDIOX: ian ca tte a Tarcu latte iets eaten sieide's Warden tags. oe stro 1050 watts 


46 Obtained preferably from grid resistor of value shown or from a combination of grid resistor and 
fixed supply. 
® From a self-rectifying driver. 


AMPLIFIER OR OSCILLATOR—Class C 
With separate rectified, unfiltered, single-phase, full-wave plate supply 
Maximum CCS Ratings: 
DC PLATE VOLTAGE...... Sronedaseodcu GCbO CE bon SHOE aO HOU UNS COeL OD 2700 max volts 


RCA Transmitting Tubes 


DC. GRID. ViOLTAGR ja. 5 55a te (ohaketchn are! ato! ohn porerel a tah ava NeRCa Noe Wapnas he tec ReMeee tol a ts teae tay ofa t= —300 max 
DC, PLATE CURRENT ofc ciigiech Fete ex kc oiferstene eet ile ete Racecar can ieee 450 max 
DC! GRID GURRENT Ere voor l cheesey te bats oven oad aw a wee ee een ae toe oe eee 120 max 
PLA TH UNPU  ee oe ec a tare etoh athe xe kote atin eres ok ohana tes Rate tal aieeas Raat alt Ecards Weeds 1500 max 
PLATE DISSIPATION «sc 05 otac: ose putes ciccaieter eo oie ner cae na on ta hee Reni be ke eee bales 600 max 


Typical Operation: 


DC. Plate Voltage trac. 2h ea wee alse teretovetaleeak ashe roe oe eter ofa te enciele ee ae CO eget 2700 
DE Grid Voltage gd ae occ. cen haere vse arate ta hatie etapa tate deve faved leesnstasaqecehs serevetyioNalra -180 

From..8 Grid: TESISbOT, OLS. saps sey gee here eget eee Bee Pole aes Me Lae hte tee 1530 
DGC Plate! Current? Aas scr ter ce a eke Sie eae aac eae Fane fe We ihe ass ca legeeia 450 
DC. Grid Currents€A pproxs) cee cece ce oe ee a ee re ee core as eae 118 
Driving Power (Approx. “s.cbe eins on een EERE ECR Ene ek Per h hice ee cieren einie 57 
‘Power Output (Approx,) .\aie eeuterte ee iotio tele mie tees ehaleaoyets eis = eae 1150 


volts 
ma 
ma 
watts 
watts 


volts 
volts 
ohms 
ma 
ma 
watts 
watts 


4 Obtained preferably from grid resistor of value shown or from a combination of grid resistor and 


fixed supply. 
4 From a driver having a rectified, unfiltered, single-phase, full-wave plate supply. 


TYPICAL CHARACTERISTICS 


TYPE 5786 
E =I! VOLTS AC 


GRID AMPERES 


i) 1000 2000 3000 
PLATE VOLTS (Eb) 
92CM-6594T 


AVERAGE PLATE CHARACTERISTICS 


Sisal Be 


PLATE AMPERES 


fe) 
PLATE VOLTS (Ep) 92CM-6593TI 
' 
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RCA Transmitting Tubes 


FIXED-TUNED OSCILLATOR 
TRIODE 


Pencil-type tube 
having integral resona- 
tors used in radiosonde 
service at 1680 Me. Fixed- 5 if 94 
Tuned Oscillator maxi- 
mum plate dissipation, 3.6 


watts. May be mounted 
H in any position. The 5794 


is identical with type 6562 except that the 5794 does not have an external connec- 
tion between the cathode and one side of the heater. OUTLINE 68, Outlines Section. 


) 


HIGH-MU TRIODE 


Pencil-type tube used as rf power 
= amplifier and oscillator at frequencies 5876 
up to 1700 Me. Designed for use in 
5 A coaxial-cylinder-type circuits, it may 
also be used in parallel-line or lumped 
circuits. Class C Telegraphy maximum CCS plate dissipation, 6.25 watts. May be 
mounted in any position. OUTLINE 65, Outlines Section. 


K 


ELTA THY OF GAGE ICAC/ DC), aretarnacattairatsratenies te ReEA ahs oe AeA a Ci DEA a 6.3 = 10% volts 
1g Rov Ceraiee (07 Syed) DING Dee ae aan eee eRe ee, Sere eee OE Ch eee 0.1385 ampere 
SRSA CON OC DA NICH Sime ee teen Te EIR. Lota cat, Sune exeion tle, 5) Sheree ove oteaite, ate yaies © 6500 umhos 
AMEPETCADION BA CTOR SG wr, <0 eRe sac oe cake 6 dees De alale a's als hae ws ele alets bane 56 
PEATE MULSISTANCE CAQIDIOX.) Prtmatebete hs Goa orate beret eie a eseme Gteaiieid ble olelbie bela 0° 8625 ohms 
DiREcT INTERELECTRODE CAPACITANCES: 
GEIBUOLD LARC e OUmen ee eee Bt rh 4, kets chctaue Pinay Sate sisste ese SaNa Shakes Sarees; Saw 1.4 ppt 
IMErOTCALNOUe LANG NeaAter. cee Maio nis onesie aidleioh vials ataystsvels ct eredie'n s% 2.4 ppt 
Biatestorcathodeand heater’ Wahi . sta gicheic e tessethcis @eibiatetecvete avers sla » are 0.035 max ppt 


*Plate-supply volts, 250; cathode resistor, 75 ohms; plate milliamperes, 18. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy # 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


MEO MET ATE VOUT A GE Ae Brgy, O0t cies Sti os ctcke ceptor woutex whats cyorabvis: a5 6-4 SORIA Sate Bib Giene 360 max volts 
PEGs GT OME AG BA oe ees, omc Au oR MENG Sake ire eoeialle tisha le. Be rlere seus ahs -100 max volts 
Be) (oa Soe THC ER Te BIN Dt Serre olf anh ceca bee aie ACES: Peden ew wih oss alae eile (olor eae 25 max ma 
CIC RIDT OUR REN mena eee A ace ort Saat foie usp aes Peo wie eas stecscausls: semper stars: 8 max ma. 
EAT TIME NE UL MOMMee cesta Sole mnstacdh ates eeu cisieeer so sarteter vi aveuct ereguve citer enters ten ces 2 9 max watts 
ERATE POISSHCATION @ ac aerit els eels oe rae ett ow Ste che oi eee ow ltita eles Soca oechens 6.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative: with respect, to Cathode:, 2 é...o.cdas.s eye sesso os ele «is 90 max volts 
Heater positive with respect to cathode................ 2. eee eee eee 90 max volts 
EAT ESAT EL EMEA TUE BInieuarcre eve slere ra ee. savers ele si stione titeny -ocedenproksheteransi sy ad ohigte 175 max °C. 
Amplifier Oscillator 
Typical Operation in Cathode-Drive Circuit: 500 Me 500 Me 1700 Me 
PVG se LALCRN OLAS Cwaet ain, store Mirena a, opete oN Sia s oS eas, ase 275 250 250 volts 
A MEET V OLDAS Ooi a nreterchs a terials, » pcohe cs ois: buelevie byojs/e alerts es -51 -12 —2 volts 
PC ela Cen Urren tamer erate a ante cietrer sia. obeds wise shins tree 23 23 23 ma 
DOME Mae UrrentiCADDLOX sje. oats se elete athe s Sek eee wile o 6 8 ma 
Driver-Power Output (Approx.)") 2 y)).5. <6. cee’ we 6 ov 2 — — watts. 
Wsetal Power Output (Approx). i 3... ses eo nce oat 5 3 0.75 watts. 


Maximum Circuit Values: 

ITA OI CUIGMIVESISCATICE A ken icieicicls os Che ale ha Se cae wale etaree ele BAe lete clasts aie 0.1 max megohm 
# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

4 In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector to provide adequate heat conduction. 
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RCA Transmitting Tubes 


AVERAGE CHARACTERISTICS 


eee TTT TT TT 

Re Ber CEH 

Peete ET a 

see 
fetes 


x} 
° 


PLATE (1,) OR GRID (1c) MILLIAMPERES 


120 160 ; 280 
PLATE VOLTS 92CM-7426T 


MEDIUM-MU TRIODE 


Pencil-type tube used as plate- 

5 89 3 pulsed oscillator, as rf power amplifier 

and oscillator, and as frequency dou- 

bler. May be used with full input up to 

1000 Mc and with reduced input up to 

3300 Mc. Designed for use in coaxial-cylinder-type circuits, it may aiso be used i in 

parallel-line and lumped circuits. Class C Telegraphy maximum plate dissipation, 

CCS 7 watts, ICAS 8 watts. May be mounted in any position. OUTLINE 66, Outlines 
Section. 


H@ATHR VOLTAGH (AC/DC) 22ac,-beicn oc oe aitiess ones reece mete ne ete 2 6.0+5% volts 
-10% 
HEATER CURRENT ice tettes ce ed elo aah er ele ne eee 0.330 ampere 
ERANSCONDUCTANGE 42iste dda ajouans tra onalv aisle een naire Donen cece ne 6000 yumhos 
AMPLIFICATION FACTOR® 2 hc..c cies teasias ce ora oe et a eee 27 
PLATH RESISTANCE CADDrOox.) *:.. 0. nee coe Dee ieee nee 4500 ohms 
DIREcT INTERELECTRODE CAPACITANCES: 
Grid ‘to phatetiere.. 3 24.5 Rees Soc Set ee Coke cia naa te 1.75 apt 
Grid ‘to .cathode ‘and ‘heater unrated oe eee 2.5 put 
Plate to: cathode and ‘heater sao. seer es eee eee 0.07 max pet 


* Plate-supply volts, 200; cathode resistor, 100 ohms; plate milliamperes, 25. 


PLATE-PULSED OSCILLATOR4—Class C 


Maximum Ratings: For a maximum “‘on” time® of 5 microseconds 


PEAK POSITIVE-PULSE PLATE-SUPPLY VOLTAGE¢................0-cceecee 1750 max volts 
PHAK NEGATIVE-PUISH GRID SV OLTAGR-)..92 6 ects ose aes cee nen on 150 max volts 
PEAK PLATH CURRENT FROM PULSE SUPPLY «. 2.6650 5sesc0ceenscasaces 3 max amperes 
PERAK RECTIFIED: GRID CURRENT Hose uinase seein ce ene es oe ee 1.3 maz amperes 
DG PEATE CURRENT sien cca oR EERE ates Re oe eee eee 3 max ’ ma 
DC GRID. CURRENT soi sfalcletarete > slog alnlcis lela Ticteie oie ee eee oe ee 1.3 max ma 
PUATH DISSIPATION © occinte wictstiete Poni ie ks Teleco E eee 6 max watts 
DuTy FACTORS LICK octs s siverlsiciacs dloteme Qule a ercierecron eter idee eine ce ae 0.001 maz 

PULSH. DURATION the ocievc’e: Pertteat tots ae ee ace toe ae ee eee 1.5 max usec 
PLATH-SHAL THMPRRATURE 0) os /siceeinisi ou sicko ease oe OE eee OE 175 max °C 


Typical Operation with Rectangular Wave Shape in Cathode-Drive Circuit at 3300 Me: 
With duiy factor™ of 0.001 


Peak Positive-Pulse Plate-Supply Voltage¢.......... 00... ccc cece eeenes 1750 volts 
Peak Negative-Pulse ‘Grid Voltage dix.n soon ee eee eee eee 110 volts 

EFromy grid resistoriok:. scutes. a2 ob aid) re ee he Tan eee 100 ohms 
Peale Plate Current from Pulse Supply « «ssc se:co pais lee decrde cle w Oded ce 3.0 amperes 


RCA Transmitting Tubes 


Peakmkectiied Grid: Current:, cantees ot a's era es MON wiles ow leteleeere’s aheteleiand s 1.1 amperes 
CaP ls cer@unrent oeem ie ehes cietoer talete aero « ioe. ah e suatiels jeAMie ier ateue oleusieuy tier sceloue'en's 3 ma 
DOGG TIA LOUITEM Gree rern are ox ore here ONT hee Cera elated 4 SNRs Bate a oe oie,le 8 alee i's ial ma 
Useful Power Output at Peak of Pulseé (Approx.)...........00eceeeeees 1200 watts. 
RANSOM UTA GLO eer ere aia ore aeorort nade ant iiere ser aise eh ate Ala suelo afeehn’s rete 1 psec 
ANSOPENC DO MILIONINE DS UG bern sino occa Ate is ota snniorene os aom80n oom ale eteno mimiets, are esave 1000 pps. 


4 In this class of service, the heater should be allowed to warm up for a minimum of 60 seconds before 
plate voltage is applied. 

® On time for this tube is the sum of the durations of all the individual pulses which occur during any 
5000-microsecond interval. Pulse duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined as the 
maximum value of a smooth curve through the average of the fluctuations over the top portion of the 
pulse. 

4 The magnitude of any spike on the plate voltage pulse should not exceed a value of 2000 volts with 
respect to cathode, and its duration should not exceed 0.01 microsecond measured at the peak-pulse- 
value level. 

®JIn applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in erder to provide adequate heat con- 
duction. 

® Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of time “on” to total elapsed time 
in any 5000-microsecond interval. 

6 Obtained from grid resistor of value shown. 

@ This value is determined from the average power output using the duty factor of the peak power- 
output pulse. This procedure is necessary because the power-output-pulse duty factor may be less than 
the applied-voltage-pulse duty factor because of a delay in the start of rf power output. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 
OBE WA TE VAL TA GEM royce o's, ofelicaslets Srrctiel's oie! pvavaralal sb aisiekanelevel rage 260 max 320 max volts 
UDO AG RED SN OMITACE) cr atssy ee, ol cin /aliohe aeave/etsiis, Sie, hie foley sicekes Srabecereer‘olis -100 max -100 max volts 
DD) CEE TA TE OUR REIN 5h os, 5, clans hsiolal «Gest fossa 8/tte, sna) cveyets) evelenletsue< 33 max 33 max ma 
He) CAG RED: CRIRREINT ne jsrail c sas oe ok obit ahah es) vicvehsliewsbare, eyejiertuals) sears 15 max 15 max ma 
EV ATO ALN PUTS aeeecieet sie sis. 6 stie.c ssiere “loin a cls sa eee waa tibia. as 8.5 max 10.5 max watts 
EDA TEMES TALON sdavtalietei.: sieietecustovsieas oti eseusvoue,siseLave vss, suerte 5 max 5.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 90 max 90 max volts 

Heater positive with respect to cathode.............. 90 max 90 max volts 
PATE SALE MOMPEEVA TURES 0, ctsanjateiels susie lisa lols ariclalte tensle (le enete 175 max 175 max °C 
Typical Operation in Cathode-Drive Circuit at 500 Mc: CCS ICAS 
HDG PlatenViol tages visa erut ai seis) Wicehe e's: Aisi 's: ong evevela, 0 0) Suevelove 250 300 volts 
NDS GTIC MV OLERE Cotes acolo sai Sie a ave es wayelersis 6) 6s) ya ererslle: sususrs, ste -36 -45 volts. 
TE) Geelater Current ees s acs used ate coe ees sos diac ac) epauabayiayeneierera aus 80 30 ma 
DGeGrid. Current) (Approx, vets slecs aisiels sie Sees oni einels orete > ith 12 ma 
DriversPower Output CADProx.) <25 6 oe vee cis se isin «else 1.8 2.0 watts 
UsefulePower Output CA pprox:)) 656 ssi w cis ies aisyoie sre oie ove é 5.5 6.5 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid -Cireuiueipesistance te htjaks aaitte Se aretha acct laralareteraraia searsrenneteealon r 0.1 max  megohm 


®In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con- 


duction. 
6 Obtained from grid resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
Cue LATE RVOU LAGE ae aislectale si cise stores a0 wiles sls aleleaerai se 320 max 400 max volts: 
DI GORGRTD EVOL TAGE mite sve siavaels. seve sllels iste oe) o> 01 « vena joie heuerel eters —100 max -100 max volts 
GREE ATH CURREINTE rere nave eelelalaloteashelin si ec\'su siete sire: elie otepetievele 35 max 40 max ma 
DGGRIDIOURRUN Do otc a ce otreiia soleus sal cvere ciaueneneolele ane 15 maz 15 max ma 
ATC UN EL Tew aietete ste s  cysliedey oi etetoren alehs’ sie) stexeyccie oka) soto oraelane 11 max 16 max watts 
PEATE) DISSTEATTONS bases aileue cis rar aisislche sholepots els ahalel ga iwcellets 5 7 max 8 max watts. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............. A 90 max 90 max volts 

Heater positive with respect to cathode............. ‘ 90 max 90 max volts 
PLATE-SEAL TEMPERATURE.......- sab protons ove televe ot siecs AGE 175 max 175 max °C 
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Typical Operation as RF Power Amplifier in Cathode-Drive Circuit: 
500 Mc 1000 Mc 500 Me 1000 Mec 


‘DC Plate Voltages; .. boc Cte eee eee een 300 300 350 350 volts 
DC Grid) Voltage oe ae cies eines ate ee eee re eee ee -47 -30 -51 -33 volts 
DC Plate Currentise 5.5 abies See cae oS hee Pee 33 33 35 35 ma 
DC: Grid: Current (Approx.) 22260 te Oe ee Lee 13 12 13 13 ma 
Driver Power Output:(Approx)is-ee ace eee eee 21 235 eae watts 
Useful’ Power Output (Approx... -.- eee eee Tay) ays ~ 8.5 6.5 watts 
Typical Operation as Oscillator in Cathode-Drive Circuit at 500 Me: 

DC Plate Voltage 8% AY ti Je Roose ce. Se eee 300 350 volts 
DC Grid Voltages 320. s5..cee seen ee ee ee ae eee 47 -61 volts 
DC Plate Current. ..024 <5). 3 hee es ee Ee ee ee 33 35 ma 
DC Grid’ Carrent (A pprox.) 32s see eee eee ee 13 13 ma 
Useful Power Output (A pprox)acn cn sae ee fee oe 5 6 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
‘Grid-Circuit" Resistance 7205 as Ba poe ee ek Pe secs Beate 0.1 max megohm 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. : 

® In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con- 
duction. 

6 Obtained from grid resistor. 


FREQUENCY DOUBLER 


Maximum Ratings: CCS ICAS 
DC PLATE VOLTAGE... 3.2... .25 ele se SOD Petes alot, Sees ae 260 max 320 max volts 
DC GRID VOLTAGE 2... 2 pcs oo ee eee ee eee —100 max -100 max volts 
DC PLATH CURRENT). 28 2. sinks ee Ren CREE Se CBS es 33 max 33 max ma 
HCiGRID CURRENT. noo. Soe ee OR CEES 12 max 12 max ma 
PEATE CINPUT We oe sot  e Pe ce RLS Oe Cire ine 8.5 max 10.5 max watts 
PLATO DISSIPATION® 2; Jee ene SS CEPR OS CR RER ES 6 max 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 90 max 90 maz volts 
Heater positive with respect to cathode.............. 90 max 90 max volts 
‘PLATH-SHAL T BMPERATURE a5 See 6 oases oak ee ake eee 175 maz 175 max °C 


Typical Operation as Doubler to 1000 Mc in Cathode-Drive Circuit: 


DG Plate Voltage 502 226 sear sees: Cee oe ee eee 250 300 volts 
DG GridvVoltaged ss. foes. ch ees ee eee ee —40 -—50 volts 
IDC: Plate Currents. jncch eee teteine.s ss ERE LEREREREE 33 33 ma 
DC Grid’ Currenti(Approx.).2-3 ee ke eee ee eee 7 8 ma 
Driver Power ‘Oucput (Approx: ae ener oa eee ee 3.2 3.5 watts 
Usefal’ Power OutputtApprox)ice sc 2c eae Cee eee ee 2.75 3.0 watts 


AVERAGE CHARACTERISTICS 


[eases |] | [ep See 

E¢=6.3 VOLTS 
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PLATE (Ip) OR GRID (Tc) MILLIAMP 


400 
PLATE VOLTS 92CM-7610T 
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Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Circuit Resistance..... Risse ta ceclage tb axe nceeASNSie Rams ion OMe CIO cE aeolian IS 0.1 max megohm 


In applications where the plate dissipation exceeds 2.5 watts it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con- 
duction. 

4 Obtained from grid resistor. 


TWIN BEAM POWER TUBE 


Small, sturdy, heater-cathode 
type used as af power amplifier and 5894 
modulator, as rf power amplifier and 
oscillator, and as frequency tripler. 
May be used with full input up to 250 
Mc. For operation at 300 Me, plate voltage and plate input should be reduced to 
96 per cent of maximum ratings; at 400 Mc, to 90 per cent; at 500 Mc, to 83 per 
cent. Class C Telegraphy maximum CCS plate dissipation (per tube), 40 watts. 
Requires Septar seven-contact socket and may be mounted in vertical position 
with base up or down, or in horizontal position with plate terminals in horizontal 
plane. OUTLINE 20, Outlines Section. Plates show no color when tube is operated 
at maximum CCS ratings. 


HEATER ARRANGEMENT Series Parallel 
EATER \VOUEAGHICAC/DG))s cles cic c=. 6 sce © 66 es ao os 12.6 + 10% 6.3 = 10% volts 
PEVEVA TIBI CUECECEING ey cin uals sia stars islets Mies & o/tyely giatens 0.9 1.8 amperes 
Mu-Facror, Grid No.2 to Grid No.1 (Hach unit)*.................25. Sra 
Direct INTERELECTRODE CAPACITANCES (Each unit): 
Grid Nosleconmpla cern chert hs res vedere suctrre edo Wily nts 'stovel'e la ave irae staat) ble ars 0.08 max put 
Grid No.1 to cathode, grid No.3, internal shield, grid No.2, and heater 11 ppt 
Plate to cathode, grid No.3, internal shield, grid No.2, and heater.... 3.4 ppt 
* Plate volts, 600; grid-No.2 volts, 250; plate milliamperes, 40. 
PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum CCS Ratings: Values are on a per-tube basis 
RG uE TA TEV OTA CE Mee ries see Pei tanicl Caner sels. too, nbheriehe) ewakeiels. e/a a @ cyey aeelale GPars 600 max volts 
DCiGRIN-NOMSCREEN-GRID) VOLTAGE), ogsra, 4) otic ete) © 9. sss Gyis lellarielesete ley ols 250 max volts 
DELGRID-N Os. (CONTROL-GRID) |V OL TAGE om cots iuclo nlehs, silere peumies =o layene aioe « -175 max volts 
UARTAEUMESICNAL YE) Cu UA TEC URREIN Te caco 1 ue lesalolie oot suena vo7ateia,/s  sieue.e shesehene 200 max ma 
NUANEMUM- SIGNAL LATE ENPUT MS ans, cities sixes 4 ausisienetayens sy elonedey ou sdeieis /ore est dllon nila 120 max watts 
NUAREMTM-SiG@N ALI GRID-NO:2 [NEU  . 6 6. uc cysnqilei ele tatel ecole ie fo mileite elle 7 max watts 
EATER ASSL ALON eiceel ua gerticssasy can sceutohslcneMowe Stators asus gostei aiadak siiekscs Kors te woe teeagepe gay shale 40 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater nezative with respect: to cathode... . 2.5... dees hs «cies apes 100 max volts 
Heater positive with respect to cathode. 0.0... .6 0.0. eee tect eet ee 100 max volts 
Typical Operation: 
NGM LATCEVIOl LAGS cere erie sccotolcteleneieiteetates Sitete tors acter sts ial eto) a edie awit cote 450 600 volts 
OPTI INOW OLGALC St rariave lloras sit PUnartS enkyis la) aolalRaue ots: shidiecacastetsltemeters 250 250 volts 
HOE CATIA NOME VY OLLAGS dred Pool tattera alice elle et ttol Oy Slee ekce on eros -23 —25 volts 
Peak AF Grid-No-.1-to-Grid-No.1 Voltage.) . . 6.25 fee ee ce ne oe 3 53 volts 
ero-sienaly DO Clave Curren bys eisimeielere ore aiaqe) ia eoeyel sifele om TN She l= 67 35 ma 
Mraximilm-sienaeo ©, Plate: Curremt =. parsons © 2 + oie elle: cs: siels lerene wiele 200 168 ma 
ecrO-SiONAleD CNGTIG=NO.2 CULPENG . cute cennugie wi wrod aralieiiiishelslielaes 8 4 ma 
Maximum-Signal DC Grid-No.2 Current. ........0.0.000seenne 26 27 ma 
Maximum-Signal DC Grid-No.1 Current...................... 2.3 1.6 ma 
Effective Load Resistance (Plate to plate)......:...-....22205- 4400 8000 ohms 
Maximum-Signal Driving Power (Approx.)........--2:eeeeeeee 0.2 0.2 watt 
Maximum-Signal Power Output (Approx.).......02.-20---008 AR 60 70 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: ji 
MOLHIKeG DIAS OPELaclON . ac ele, c.ajcilscssseionsis wie she's elelela ote elelele\lel 6 Someta - 50000 max ohms 
MOL CALNOGE-DIAS OPELATION co trsysiere pis.> wo <sceecictetvier nieleliels cle ele wis ee Not recommended 


® Averaged overeany audio-frequency cycle of sine-wave form. 
4 Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
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PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 
DG, PLATE VOLTAGES oi. o:+ aenitbidelee ec oe, eae eRe eee A 450 max volts 


DC, GRID-NO.2 VOLTAGE: «<n cate tricone ence enn Cn ee 250 max volts 
DC GRipD-NO.1 VOLTAGES fe on reece 5 Shean ee ee -175 max volts 
DC. PLAT CURRENT occ nisdca eee Semi k te ae oe Dee ee 160 maz ma 
DO GRID-NO.T (CURRENT 5 V5, ok Ganson omerriec setae ee ee 10 max ma 
PLATE INPUTS 260 ei bee sleastinp ite tiiet io alo eae oe ee ee 72 max watts 
GRID-NO.2 INPUT 33.0... /o EGER ES se ae Po eee ee 4.5 max watts 
PLATE. DISSIPATION“. Cae gee. semen ce een se CO ne 27 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ...........ccccceeccecccee : 100 max volts 

Heater positive with respect to cathode: 3.02.1. .2.scscccccecssecl een 100 max volts 
Typical Operation: 250 Me 470 Mc 
DC: Plate Voltagelie one ne Ae A 450 380 volte 
DC Grid-No.2\V oltage (Approx fo. 0 so-eel eee 250 250 volts 

From an adjustable series resistor having a maximum 

Walue OF ces Ae sie aivnateis One ee eee 20000 30000 ohms 
DC; Grid-Now Voltage Gz see cee eee een eee —100 —60 volts 

From a grid-No.1 resistor of .. 2.52. 32065). 00) 8 20000 15000 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltage............. 120 — volts 
DC. Biate| Current... 5: ae iy i ee ee re cone : 150 160 ma 
DOiGrid-No.2 Current: (Approx.)” o4..40 ae ee - 16 8 ma 
DC) Grid-No. 1 Current (Approx.) seca eo eee cnn : 5 4 ma 
Driver Power Output. (Approx...) eee ee eee A 0.6 13 watts 
Useful Power Output (Approx.)“..........cccccccece - 50 35 watts 


Maximum Circuit Values: 

Grid-No.1-Cireuit Resistance ss... seen ack eRe eee ie Bae A 50000 maz ohms 
} Obtained preferably from a separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor. It is reeommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial tuning adjustments are completed. 

6 Obtained from a grid-No.1 resistor of the value shown or from a combination of grid-No.1 resistor 
with either fixed supply or cathode resistor. 

“ Measured at load of output circuit. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DC PLATE VOLTAGE 9 532 cicidx Se wes oe ees os Wee hace 600 max volts 
DC, ,GRID-NO.2 ViOLTAGR . - byt sn ce een het ROR a ee 250 max volts 
DCO GEID-N OWL OLTAGE ear aoy ene ee ane eee s -175 maz volts 
DG, PLATE CURRENT Eo. ct iste ee or eee 220 max ma 
DC, Gaip-NQ,.°COERENT 2)", 54: V5 d: 6 -a* hake ds tian oa 10 maz ma 
PLATS INPUF Hi0 os IEs ei ei Sd gee ay Stee aE cee a 120 max watts 
GRID-NO.2 INPUT ser soca ea een ene nine ee ee et ee 7 max watts 
PLATS DISSIPATION, <3: saap.ceeiatoke oaks oe ba ae eae eee ee 40 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... ........ ccc cecececececece 100 max volts 
Heater positive with respect to cathode...........ecceeecese ee. e., 100 max volts 
Typical Operation: 250 Me 470 Me 
DC Plate Voltage s7 ewe uiiees oe OnE oe eee ee 600 400 500 volts 
DC Grid-No-2) Voltages(Approx:) 2s. ane =e ene 250 250 250 volts 
From an adjustable series resistor having a maximum value of 33000 22000 47000 ohms 
DC'Grid-No-1 Voltages pete ee eee eee -80 -38 -60 volts 
From a grid-Novl ‘resistor of oe. je eee oe eee ee 39000 24000 30000 ohms 
From, cathode resistoriof 0.94 Pe oe eee ee ee 360 180 300 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltage.................. 200 —_— — volts 
DC PlateiCarrent, \, ep a en eee aha Weta ate tata vor she ote 200 220 200 ma 
DC Grid-No.2 Current (Approx.). .. 2 ....4..ccsdsccccece. 16 12 8 ma 
DEC'Grid-No.1 Current (Approx)e on pepe eee 2 3 4 ma 
Driver Hower Output (Approx)... 2) oe nee eee 4 5 13 watts 
Useful Power Output (Approx.)4.. 2.0.2.0... cece ccc ec cece 85 43 55 watts 


SS — RCA Transmitting Tubes ———— 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance... ...... cece cece rete eee eee erence eee ne eee . 50000 max ohms 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Obtained preferably from a separate source, or from the plate-supply voltage with a voltage divider, 
or through a series resistor. It is recommended that this resistor be adjustable to permit obtaining the 
desired operating plate current after initial tuning adjustments are completed. 

§ Obtained from a fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
4 Measured at load of output citcuit. 


FREQUENCY TRIPLER—Class C 
Values are on a per-tube basis 
Maximum CCS Ratings: 


IDG) PEATE VOLTAGE occ. oe ererore cuss 4.01016 eiviel snes oc recs ee vaeciewaeines ; 600 max volts 
DG GRID=NO:i2 ViOLTAGH ,. occ cone vcs ees s isivtes cess reensavesseses ; 250 max volts 
DGC GRM=NO:E VOLTAGE... ccc cet ee ewes wre ress cnsienensnecionns -175 max volts 
DG PHATE CURRENT... coc cr ccs ccc coe eens sce see nee see mesenie ses 160 max ma 
DO GRID-NO; 1 CURRENT, 5. cco ccs tere comers cone eee oes wwe csieveineieie cee e 10 max ma 
TEF AgNO) LOS;2LEL Uo ocak oo AOOYNgIS 7'Cod DRDO DO BGO Onc OHiob Ocicd aid d Uo Cig niC olor: 80 max watts 
(Gio NOW ESTE. Ain dd gab alo Oo o.oo O0lo BGOr OID EIROIOD Gio Olin uOCIOl cco CKs ares T max watts 
PUATE DISSTEA TION ory cctala eo etett el tavsisiele sees! allele. «1 sien ore w wise o/sieeiae vis (s Me 40 maz watts 
PERAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ........-.e see e cree eeeeee 100 max volts 

Heater positive with respect to cathode. ....... 5... sees e eee eens eens 100 maz volts 
Typical Operation as Tripler: 150 Mc 225 Me 462 Me 
WICIPlate WaltA vase els, ove tevere iste 6s 2 400 500 400 400 400 volts 
DC Grid-No.2 Voltage (Approx.)#........ 250 250 250 220 220 volts 

From an adjustable series resistor having 

a maximum: value Of | .).0.0..06006050%% 16000 39000 20000 56000 56000 ohms 
DG Grid-No2P Voltages . 2... t eee es -150 -150 —150 -150 -175 volts 

From a grid-No.1 resistor of........... 30000 24000 50000 386000 36000 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltage. . 360 360 360 — --—- volts 
JONG alee renOliit: AMES oS loo Golem omc 146 120 130 130 140 ma 
DC Grid-No.2 Current (Approx.)......... 16 10 20 5 5 ma 
DC Grid-No.1 Current (Approx.)......... 5 6 3 4 5 ma 
Driver Power Output (Approx.)......... 5 0.9 1 0.5 4 8 watts 
Useful Power Output (Approx.)*......... : 18 20 12 13 16 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance... 2.2.2... eee cece cere reece rere rete te anes 50000 maz ohms 


4 Obtained preferably from a separate source, or from the plate-supply voltage with a voltage divider, 
or through a series resistor. It is recommended that this resistor be adjustable to permit obtaining the 
desired operating plate current after initial tuning adjustments are completed. 

@ Obtained from a fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
4 Measured at load of output circuit. 


AVERAGE. PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS AVERAGE CHARACTERISTICS 
EACH UNIT EACH UNIT 


TYPE 5894 
E¢=i2.6 VOLTS 
SERIES HEATER ARRANGEMENT 
GRID-N£2 VOLTS=250 
GRID-N&1 VOLTS=Ec¢, 


TYPE 5894 

E¢=12.6 VOLTS 
SERIES HEATER ARRANGEMENT 
GRID-N&2 VOLTS=250 
| GRID-N21 VOLTS=Ec, 


400 
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POWER TRIODE 
Forced-air-cooled heater-cathode é 
5946 type used as plate-pulsed oscillator 
and amplifier. May be used with full 
input up to 1300 Me. For operation at K 
2000 Me, plate voltage and plate input B Lee 


should be reduced to 75 per cent of maximum ratings. Class C maximum plate dis- 
sipation, 250 watts. Tube may be mounted in any position. OUTLINE 71, Outlines 
Section. A minimum air flow of 16 cubic feet per minute should be directed through 
the radiator toward the bulb and grid terminal when the 5946 is operated at maxi- 
mum rated dissipation. Air flow should start before and continue during application 
of any voltages to the tube. Heater power, plate power, and air may be removed 
simultaneously. Maximum temperatures: radiator (measured on core at end adja- 
cent to plate ring), 180°C; grid terminal, 150°C; plate, grid, and cathode seals, 
150°C. 


HEATER VOLTAGH (AC/DC) 24 Sia) = tee RD ee i ee 6.3 + 10% volts 
HEATER: CORRENT Or cc,c 5c neti aie cee teen er ent eee eee ee ras age 3.4 amperes 
AMPLIFICATION. WACTOR ET: cmyone teenage eee s feeb eae tee 27 
DirEcT INTERELECTRODE CAPACITANCES: 
Grid to: plate 24a cap Dee on O tae EE) 22a Le 6 pguk 
Grid ‘to ‘cathode’and ‘heaters 20s ne oo eek di poan a en he ee 11 ppt 


PEP EM a ro ee ee) one 0322 ppt 


° Heater voltage must be applied for a minimum period of 1 minute before the application of plate 
voltage. 

* Grid volts, -15; plate milliamperes, 250. 

° With external shield connected to grid. 


PLATE-PULSED OSCILLATOR AND AMPLIFIER—Class C 
Maximum Ratings: 


Hon an. “on” tnie® Of FO nec koe ele ee 10 max 100 max psec 
PEAK POSITIVE-PULSE PLATE-SUPPLY VOLTAGE4¢.......... 7500 max 7500 maz volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE...........-.--005 600 max 600 max volts 
PEAK PLATE CURRENT FROM PULSE SUPPLY............. 4.5 max 3.5 max amperes 
PAK, RECTIFIED GRID CURRENT) See eee 1.0 max 0.75 max amperes 
DG; PLATH CURRENT fee ere neem 45 max 250 max ma 
DC, GRID CURRENT | 6. Cte ke een see ae eae 10 max 70 max ma 
PEATHANPUT.. tts cistie.s SURES fcc tae Se ee ee 340 max 340 max watts 
PHATE "DISSIPATION.: : Gee clsn ee a at Oe ee 250 max 250 max watts 
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Typical Operation with Rectangular Wave Shape in Cathode-Drive Oscillator Circuit at 1250 Mec: 
With duty factor® of 0.01 


Peak Positive-Pulse Plate-Supply Voltage#.............+ 5500 7500 volts 
Peak Negative-Pulse Grid Voltage.............c ee ceneee 375 500 volts 

POMUCHEUOREIeSISLOINOL vas hnidicra oe vicie wie bleu eielclelels« « 100 100 ohms 
Break e Har Tidy OLUAD Ca Are nes rela siete aye eis eres, aes she raiial eres ane 625 850 volts 
Peak Plate Current from Pulse Supply. ..........0.0000. 3.5 4.5 amperes 
Peak RectiiiedyGridh Currents, Gee Was «so cte ates + Sus wlelO0a omeleue 0.25 0.50 amperes 
IDC EP Ta ten@urren by separates cya, eusitshaeteterciwiel a olelet susie vabunecanenens 35 45 ma 
OMG TI GRO Uren bern shaeeticr nee elem e chara pert le ian eeourele. gee 2.5 5 ma 
Useful Power Output at Peak of Pulseé (Approx.)....... 8000 14000 watts 


® “Qn” time for this tube is defined as the sum of the durations of all the individual pulses which occur 
during any 1000-microsecond interval. Pulse duration is defined as the time interval between the two 
points on the pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is 
defined as the maximum value of a smooth curve through the average of the fluctuations over the top 
portion of the pulse. 

¢ The magnitude of any spike on the plate-voltage pulse should not exceed a value of 8.5 kilovolts with 
respect to cathode, and its duration should not exceed 0.5 microsecond measured at the peak-pulse- 
value level. 

® Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of ‘‘on” to total elapsed time in any 
500-microsecond interval. 

“ Obtained preferably from cathode resistor of value shown. In certain applications, partial grid-resistor 
bias may be used. 

@ Determined from the average power output using the duty factor of the peak power output pulse. 
This procedure is necessary because the power-output-pulse duty factor may be less than the applied- 
voltage-pulse duty factor because of a delay in the start of rf power output. 


AVERAGE CHARACTERISTICS 


TYPE 5946 
Ee=6.3 VOLTS 
14 eat 


PLATE (I,) OR GRID (Ic), AMPERES 


ee 
lasas 
ee 


6 8 12 
PLATE KILOVOLTS (Ep) 92CM-7555T 


OSCILLATOR TRIODE 
Subminiature heater-cathode 
6026 


type used in radiosonde service at 400 

Me. Class C Telegraphy maximum 

CCS plate dissipation, 3 watts. May 

4 be mounted in any position. OUTLINE 

4, Outlines Section. The flexible leads of the 6026 are usually soldered to the circuit 
elements. Soldering of the leads may be made close to the glass-button base pro- 
vided care is taken to conduct excessive heat away from the lead seal. Otherwise, 
the heat of the soldering operation will crack the seals of the leads and damage the 
tube. Plate shows no color when tube is operated at maximum CCS ratings. 


HmATER VOLTAGH RANG (AC/DC) Ol... 2 ccels ec scl Neeser oenccecss tatelsiee 5.2 to 6.6 volts 
HPATHR CURRENT (At 6.3 Volts) 55. cnc cee ete sls cect esse eveceeeenne 0.2 ampere 
UAT HOON DE ORANGE ow ebiaie tie: eile wile el clclia oie, 0i.0 (eee aes. a Sy Wiebe ial eWllertarle ovens azole stores 5900 pumhos 


RCA Transmitting Tubes 


AMPLIFICATION FACTORY? 43 mid oe RAC tinee Tere tete eee ee 24 

PLATS: RESISTANCE \(APDrox:)* 025 40 feye esses Sees Se ae Te eee 4000 ohms 

DIREcT INTERELECTRODE CAPACITANCES: 
Grid to plate Serres 01's mise « Aeyeha op svolein oc oay sila, oo sons oleracea 1.3 put 
Grid‘to*cathode-and heater). Spee anes aeet ian co Sc eek eee See 2.0 upf 
Plate to cathode.and: heater ss 26.2. oc. 4 cc nasa 9 =o Settee ete ee oe 0.42 put 


° For radiosonde applications in which the heater is supplied from batteries and the equipment-design 
requirements of minimum size, light weight, and high efficiency are the primary considerations even 
though the average life expectancy of the 6026 in such service is only a few hours. 

* Plate-supply volts, 120; cathode resistor, 220 ohms, plate milliamperes 12. 


OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: 


DC | PLATE’ VOUTAGES [Fo acice cies es nee Be ed Poe Ae, ees tole eaters ae 150 max volts 
DG. GRID VOLTAGE 2% <5 .cte.n cnc ea a aoe Le eee eee a ee —50 max volts 
TOTAL GATHODE GURRENT fic Ai icin bois a eins, wie eee eae eae ee 40 max ma 
DG, GRID CURRENT! casas Gee ce ao et Se Le ee se Ee eee 10 max ma 
PEATIS ENP UT S35 oot oreo ee Oe ee OSE ore Re hn TSTa TET ETO 3.3 max watts 
PLATS DISSIPATION -). 20. a. -sciels Pease ole oh oi tie oe eto ee eee cee nn eae 3.0 max watts 
PEAK, HRATER-CATHODE VOLTAGE. .. 5 a,5 os oicc.e easels teice eis aeenieine 0 max volts 


Typical Operation as an Oscillator at 400 Me: 


DC Plate Volta ee a or.i..ereeie-otils ate. cys sca sl ttersieyels sitio She avs oa iaiavelela etotete etree eats iaes 135 volts 
Grid Resistor 2 ees no. ot, sae ete serene ees « Gide OEE ee oe 1300 ohms 
DC Plate Currentincss cis 5 cance tiers .cusip Wide bn ole sel eels apausinieiee Sesteelele aieteiatore 20 ma 
DC} Grid 'Carrent (A DDroxs ine ic. sc sais cicteis ie Geeienes estes okies one oe eee 9.5 ma 


Useful Power Output 


BEAM POWER TUBE 


Small, sturdy, glass-octal heater- 
6] 46 cathode type used as af power ampli- 


fier and modulator and as rf power 

amplifier and oscillator. May be used 

with full input up to 60 Me and with 
reduced input up to 175 Me. Class C Telegraphy maximum plate dissipation, 
CCS 20 watts, ICAS 25 watts. 


HEATER: VOLTAGE (AC/DC) -Pe. aoe cosa oe ies eis oe ee 6.3 + 10% volts 
FIEATER ‘(CURRENT s 2 -)0 jules ceegelelcke Pa eS gle ae eters cee ee eee eee 1.25 amperes 
SE RANSCONDUCTANGE® S59 ia 'o, cis ares mts oo Teo en 7000 umhos 
Mouo-Facror, Grd No.2 to Grid No.1%24. 4.2. che eee ee eee 4.5 
Direct INTERELECTRODE CAPACITANCES: 
Grid. No.1 to plates oe ee ee ee 0.24 max wpe 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, base sleeve, 
and “heater. So peer ee ee eee eee 13.5 put 
Plate to cathode, grid No.3, grid No.2, internal shield, base sleeve, and 
here peat an eae ea Net ae MON RS RR teil AB a OS ed nm Oe tip nee Bn 8.5 fina 


* Plate and grid-No.2 volts, 200; plate milliamperes, 100. 


AF POWER AMPLIFIER AND MODULATOR—CLASS AB2 


Maximum Ratings: CCS ICAS 
DG PLATE VOLFAGE.+-* eee ee ee a eee 600 max 750 max volts 
DC GrRip-No.2 (SCREEN-GRID) VOLTAGE...............-. 250 maz 250 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®................- 125 max 135 max ma 
MAXIMUM-SIGNAL PEATE INPOTS = 2 ese oe eee eee 62.5 max 90 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT®.............-..2-- 3 max 3 maz watts 
PLATH: DISSIPATION®.....e-) eee arid ork Oeics eek bie cis aeeye 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 135 max 135 max volts 
Heater positive with respect to cathode.............. 135 max 135 max volts 
BULB TEMPERATURE (At hottest point)................. 220 max 220 max °C 


Typical Operation (Values are for 2 tubes): 


DG: Plate Voltage soon. cone te nl sonia aes 400 500 £600 600 750 volts 
DC: Grid-No.2 Voltage2s seen do cseee ce ATS. 1th weiss 190 165 volts 
DC Grid-No.1 (Control-Grid) Voltage..... -41 -44 -44 -48 -46 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. . 95 102 97 109 108 volts 


RCA Transmitting Tubes —— ——————— 


Zero-Signal DC Plate Current............ 33 27 ee 28 22 ma 
Maximum-Signal DC Plate Current....... 232 242 207 270 240 ma 
Zero-Signal DC Grid-No.2 Current........ 1.1 0.7 0.6 eZ 0.3 ma 
Maximum-Signal DC Grid-No.2 Current... 18 18 ile 20 20 ma 
Maximum-Signal DC Grid-No.1 Current... 1.6 1.9 iol 2 2.6 ma 
Effective Load Resistance (Plate to plate).. 3700 4600 6800 5000 7400 ohms 
Maximum-Signal Driving Power (Approx.) . 0.2 0.3 0.2 0.3 0.4 watt 
Maximum-Signal Power Output (Approx.).. 62 83 90 113 131 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Noe@ircuigeresistances sa. sven dbs soci cccorte ei aa ae hes electors . 80000 max ohms 


®™ Averaged over any audio-frequency cycle of sine-wave form. 
® Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 
CRE TATION VIOUTA GE ines, s cxcisls © ots ecsrsts suv.s sive ate @ifelee vie © 480 max 600 max volts 
CGR ID INOca eV. OLTA GH arcie cto slo) etcteis © < Gici’e sellers hilers re ene (eles 250 max 250 max volts 
DP) CRG RID=NOnMAViOLTA GEN pos. ae lc. cit. 2 si oletellods +s cits») e/sllevere eleven -150 max -150 max - volts 
i) ORE TAT BGI EIN Di era cherie sastorarete dere eels rovei/alig)eitalier* [els sieeve 117 max 125 max ma 
DCLGRID-NOMEGURREN'T #1 ay, Ne cotine cule cele cable. 6 svete severe sia 3.5 max 4.0 max ma 
AERA TBC UTo aera csi Wario ale. syaie dl atloiees syiscievs wus sonetie so ievesa-ecsiie siete 45 max 67.5 max watts 
ERD EINOt AMUN UAT ena span at a) otekara ele lta te 0 oiler # la calles 13 eretolerateiie 308 2 max 2 max watts 
PTA TE) I SSE AMEON ae yey c ele o fe)cclecitiec-nor~) eWertetete ovopesstetels fetste tee : 13.3 max 16.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ............ 6 135 max 135 max volts 
Heater positive with respect to cathode......... sietetele 135 max 135 max volts 
BULB TEMPERATURE (At hottest point)........ atealeicuststere 220 max 220 max °C 
Typical Operation: 
IDO! TRB RAN EES See 5 Aino co iC GREE CIO AID OCC a a oO DOK 5 400 475 600 volts 
TCUGIAGOIN Ozu ViOLLASE @ (persis Giereiate ele cleuelle 8 sere cual si dieisialete 150 135 150 volts 
PE TONMSELICS ST ESISLOL 20S 5 oils wich ole eeeletene.s.« mole ekllerer late 83000 51000 56000 ohms 
Currie NiO eV Ol LAC COM see a cratess exci quai is iat toms: ere ayer eusle $ —-87 {eft —87 volts 
romped NO vUiresistOr OL. ju. isis ele’. +0921) Srerecste es, als 27000 27000 27000 ohms 
Peaks Grid-Novl Voltages <a acidetacuele cvs sciele selmi a 107 95 107 volts 
erp late-@urrenbian ot oat ine rilercrsters ajaeusiecel ste ererchessneve eee 112 94 112 ma 
iy Cu rida Niors nC Orren tin 2.4 costs, Melsqalals sielers.s'e. cjepeie austere ete 7.8 6.4 7.8 ma 
DELGriq2NomCurrent (A PPrOXs ics. 5 cc-cn0 o ciate oleae eels 3.4 Pass) 3.4 ma 
ID EEVATI aE O WERE CADP LOX.) La sararreic cerebro een e) sieve Diese sete elehsi aye aus: 0.4 0.3 0.4 watt 
POWer OULDUGA CA DDTOR.) (ccc, scsvests erga e10@ 0) overseas steve is iclese 32 34 52 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid=Nosl=Circultskvesis tan Gerace ccseene oc csqsuate hea ae oe fois star ealepsie is © sue! eee 80000§ max ohms 
é Obtained preferably from a separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor of value shown. 

4 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 

i For operation at less than maximum rated conditions, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DD Gr PATH eVIOH TAGE tats aise eitte eels ele le ie/e i eieile.v oe lelave "eo ererwva 600 max 750 max volts 
PVOMNGRID-IN Ose NIOLPAGE 7). cle clsieis 1s piers siessisiciece is sist oreo : 250 max 250 maz volts 
PO RG LD NO VOLM AG Een nenelatetstalisteds. eilci:eiele «i s<eel'atellereis siehale -150 max -150 max volts 
IES PAA THOR EIN Dearth nies elie) sate re sah sialis (o.16\ 0) ors).07 6 (elie 12 et rasle) ee one 140 maz 150 max ma 
WOCERTID NO MeO URRENT 4 «eisWteitenesistorolsis eles s s\ee dis)s seers 6 3.5 max 4.0 max ma 
PHATE) SUNIE LI Pet alee w celeel sdeesaraeeteucnshelc’s Felis (ee) e 2,0 ere oleloleleiacetsre 67.5 max 90 max watts 
Cp EINIOLCPUNE UTA. sais stare ai eieeleisiels) alco: selisfistoxe, se)lerehslislievers) sis 3 max 3 max watts 
PUA PD ISSTE APLON ore players ct otsiin Gicuerstelenele) olleo 0 sila) #eeneie/e iiss C 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ...........65 135 max 135 max volts 

Heater positive with respect to cathode............4. 135 max 135 max volts 
BULB TEMPERATURE (At hottest point). ..........cee008 220 max 220 max °C 


= RCA Transmitting Tubes 


Typical Operation as Amplifier up to 60 Me: 


DC. Plate Voltage seis cerca PEE nee 500 ~=©600 
DC Gud-No2WVoltageste- > 2.62 3:55 ae 170 150 

From Series TesiStonO0l Jn..0cb bw ea cee ate he 36000 51000 
DG,.Grid-eNn 0:34 V oltage of 5). ae Rat cine ete = oe ae te -66 -58 

Krom grid-No. 1 resistor OL. a. c/s + s..ss se - emcee 27000 20000 

From ‘cathode resistor Of J. ck sce. okie eee ee 470 470 
Peak RF Grid-No.1 Voltage: 0... ig.osesceccte ne 84 73 
DC Plate Carrent,.9e 2 oo eo a en ee 135 112 
DC’ Grid-Noe:2 Current... ae eee eee ree 9 2 
DC Grid-No.1 Current (Approx.)...........ce00. : 2.0 2.5 
Driving Power (Approx) &) a. see cere area te 0.2 0.2 
Power Output (Approx.) ..........cec0ees aeeenee 48 52 


Typical Operation as Amplifier at 175 Me: 


DC: Plate Voltage wast eae oe ut Bee cone ee anlatels Mee coats 320 
DC.Grid-No:2 Voltage® (2.2 aeo cee once eee 180 

roth ‘series resistor Of. sic. eas cen ene bs Fe oases sien 13000 
DG Grid-NostaVeltave lt eater ors 2 asta ace aa cree eee -51 

rom grid=NO,1 TFEsistorOF sale Me eis ccs ce a oe het cise Se eee 27000 

From cathode zesistoriof i tects oe cc.coeuts toes den eae 330 
Peak RE Grid-No.i Voltagé £5 eo. tence se cats tee Cee Cee 64 
DC-Piate Curren trea eens Saen viele cL EE 140 
DC-Grid-No-2. Garrent:: Syd casters iets oslo ae Olea eee ee 10 
DC.Grid-No.1:Gurrent (Approx.) ao. 22+ -edeesebe ene oere ce 2 
Driving. Power |(Approx.)e <cebic ees ect Cereus aoe aeaae 3 
Power Output (Approx.).........csccceeee aS cee ate 25 


Maximum Circuit Values (CCS or ICAS conditions): 


Grid=No.1-Cireult’ Resistance. a 225.06 0s cas bees ee ce eee 


600 750 
180 160 
43000 56000 
—71 —62 
24000 20000 
430 470 
91 79 
150 120 
10 11 
2:8 *S5 
023) WO-Z 
66 70 
400 
190 
20000 
—54 
24000 
330 
68 
150 
10.4 
2.2 
3 
35 

30000t max 


ohms 


+ Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 


the carrier conditions. 


“Obtained preferably from separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. Grid-No.2 voltage must not exceed 400 volts under key-up con- 


ditions. 


© Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods, 
it For operation at less than maximum rated conditions, this value may be as high as 100000 ohms, 


AVERAGE CHARACTERISTICS 


» GRID-N2i MILLIAMPERES 


TYPE 6146 
E¢=6.3 VOLTS 
GRID-N2£2 VOLTS= 150 


GRID-N22 MILLIAMPERES 


AVERAGE CHARACTERISTICS 


TYPE 6146 
E¢=6.3 VOLTS 
GRID-N2£2 VOLTS=150 


200 400 600 800 
PLATE VOLTS “ PLATE VOLTS 
92cs-sl4IT #i 
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———Sa RCA Transmitting Tubes 


OPERATING CONSIDERATIONS 


Type 6146 requires Octal socket and may be mounted in any position. Simpli- 
fied shielding and good performance are facilitated by the base sleeve with separate 
base-pin connection and the triple base-pin connection for cathode, grid N 0.3, and 
internal shield. OUTLINE 17, Outlines Section. 

For operation at 120 Me, plate voltage should be reduced to 67 per cent of 
maximum rating; plate input to 79 per cent. At 175 Mc, plate voltage should be 
reduced to 53 per cent of maximum rating; plate input to 66 per cent. 

Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6146 
E¢=6.3 VOLTS 
GRID-N22 VOLTS =150 


b 


Jina SU 


PLATE MILLIAMPERES 


200 


BISBLViainNcine 
ny 


400 
PLATE VOLTS 92CM-B8I45T 


AVERAGE CHARACTERISTICS AVERAGE CHARACTERISTICS 
TYPE 6146 TYPE 6146 


E¢=6.3 VOLTS E¢=6.3 VOLTS 
GRID-N22 VOLTS=200 GRID-N22 VOLTS =200 


GRID-N2! MILLIAMPERES 
as nn Ss PS ee 


(ee, PAR 
tt | 
GRID-N22 MILLIAMPERES 


ead 
at 
Bel emai asbealoe lect 


2 0 200 400 600 600 
~=PLATE VOLTS “PLATE VOLTS 
92CS<814.4T. 92CS-B14aT 
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RCA Transmitting Tubes 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6146 
E¢=6.3 VOLTS 
GRID-N22 VOLTS=200 


GRID-N2IVOLTS ECIZ0 


SS Sa eee Ee Ee 


BEAM POWER TUBE 


Small, sturdy, glass-octal heater- 

6] 59 cathode type used as af power ampli- 

fier and modulator and as rf power 

amplifier and oscillator. May be used 

with full input up to 60 Mc and with 

reduced input up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 

20 watts, ICAS 25 watts. OUTLINE 17, Outlines Section. Heater volts, 26.5 = 10%; 
amperes, 0.3. Except for heater rating, this type is identical with type 6146. 


Pp 
POWER TRIODE 
Compact forced-air-cooled heater- Gc 
61 6] cathode type having integral radiator 
used as rf power amplifier and oscilla- 
tor and as frequency multiplier. Coax- Kell 


ial terminal arrangement facilitates 
use in cathode-drive circuits of the coaxial-cylinder type. May be used with full 
input up to 900 Mc and with reduced input up to 2000 Me. Class C Telegraphy 
maximum CCS plate dissipation, 250 watts. 


HEATER VOLTAGE (AC/DC) :° 


AVERAGC 2b. OSE So Soca ae ee ae Pee Pee Oe ee ee ee 6.30 volts 
Maximum $0252 56 ent ct eit Je Oe ee tis ye Re ne ee eee 6.9 volts 
HBATER CURRENT [At 6.3 ‘volts).ac tao. goon o 2 oe kinn Se en ee Peon 3.4 amperes 
AMPLIBICATION FACPRORF toes de set Sr gb ye 6k Say oS kn wi See See 27 
DIRECT INTERELECTRODE CAPACITANCES: 
Grit to platters te ee Mois Pa ae wate xs ae Ee nee oe 6 ppt 
Grid to cathode and heaters). 2235 86" eon ee ee ee eee 11 ppt 
Plate to cathode:and heater™ (252.60 osc cas oc os oe ae ee ee 0.22 ppt 


° Because the cathode is subjected to considerable back bombardment as the frequency is increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

(© Average heater voltage must be applied for a minimum period of one minute before the application 
of plate voltage. 

* Grid volts, —15; plate milliamperes, 250. 

°With external flat shield having minimum diameter of 7% inches located in plane of grid terminal 
and perpendicular to axis of tube. Shield is connected to grid terminal. 
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RCA Transmitting Tubes. — 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 


DC PLATE VOLTAGH....... eres allereieterencdorstier statohoreraleraval Ciel ova tor'eMe lol avor ti'eye.\6) # vers. 1300 max volts 
DC GRID VOLTAGH........ Rech afar ote Talsveto\ oT eliec she nesisrer enol o. 8 te oka ers oe lal. re Ie otlaites etree -300 max volts 
DGePEATH CURRENT © © 7s bss staceloletertie wlslel sell ate tuewstte¢ bus emel genes EG ROAD 210 max ma 
PD CIGRIDACMRREN TAS Sete siti orate sisce is offs a-caus elee ere oa oaleitye 6 ra"® ailelo) eater Sisiele teens 75 max ma 
PLA TEEN ELSE peters ct oiatots: so ae alae “shel Secon, EKG we alaviorsl ota BLOC D OCR ICE OCONEE 270 max watts 
UNE ATLON Ga cPeteilet erst aivis! ois toilette orsiso1 oaeiations sao sichefiene oo 0) sirvny 6 selste Vien ogee) seve 167 max watts 
Typical Operation in Cathode-Drive Circuit: 600 Mc 900 Mc 

Gre late ComG Tidy Vv OLLAGEST seat va vera sues wise tH. 0 le ee. 6 ey ss & evaneversiens, create 6 1400 1400 volts 
DGiCathode-to-Grid, Voltage, is sacis.sccaceser cute Mosge sedis e erepatrerw'ls 150 150 volts 
Pealkahts Cathede-to-Gid V OlGAgE x < cAiaiatijeis ous) opcientnels wie el sxeieia os miece 200 200 volts 
ID) Om LAL ROUTE Ghorens a cron snatel ete srs ele ie orcatiter Chere 0) eset aterie ie eep era. otsye,iouers 210 210 ma 
DC Grids GurrentsucAPProx. mie en cae sales eaten re she ete etare eect eer ee 70 70 ma 
PriversbowerOutputs (Approx.)mie). « aadies, seme slelsiele siete Gaidisme 10> 754 watts 
POWersO Ub PU LR CADP TOX=) io) die oc ale oaks « cleus npeve's put aieanees, «als vekarchenaeetolle 180 120 watts 


4 The maximum negative grid current should never exceed 10 milliamperes. 

"Tn this type of service, the 6161 can be modulated 100 per cent if the rf driver stage is also modulated 
100 per cent simultaneously. Care should be taken to insure that the driver-modulation and amplifier- 
modulation voltages are exactly in phase. 

4 This value includes 18 watts of circuit loss and 40 watts added to plate input. 

4 This value includes 23 watts of circuit loss and 40 watts added to plate input. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


1) CRRA HBV OU DA GE pe rare) awe reielic cictbiouey ees ees fale causes ousrsn sisi ohisvecheretsbscspsyenetelleue!’s 1600 max volts 
PE) CAG RDM OLTAGE no cle eeacclicrs c4 in 0 tere ce NUE foc erel cite Wels fe ‘altote od Porto] sus siiartallo ter ey ans 's -300 max volts 
DP CPB rArthn CURRENT wr vateMe-citie ier aioe siete eagehs, © siavecenei8h sve «AG sloie’'s pelle) silo shai0's 250 max ma 
DCG RIDEO URE TINT A Mak aeeancte La sree i os wisle\ wWierral onanaah areata Initialise qeleretere te. 6 (o> eter 75 max ma 
SE AUL Hr UNES UL ene on ePeus pel ots take leuistetc loner supa icfiel eretielers)'s eflalisvs, steele) e/'ese we:sile Nene loko) 400 max watts 
PATH BO ISS A TON Weta ste (clislin tales vst en'eh'v) stiertollenertey'velieraions) eo edousnaite ols “eve bu6je6) 0 okslene 250 max watts 
Typical Operation in Cathode-Drive Circuit: 600 Mc 900 Me 
CePlateto- Grids ViOlGa ger mnie siece cistareue wieyoiss ele eta ole sutistsllere s eleye avers 1650 1650 volts 
Ci Cathode-to-Grid) Voltages c.cupenerens ois nim silo a eile ei oi Gia'lollata ta ieyenaidio, a 150 150 volts 
[Esromaneeld sresistOr Ol mens alee cit. rocs sit bx slakevetiohsteisls hein oneror# must cera oe 3000 15000 ohms 
Perkshtheoathode-to-Grid Voltage sc. oo ma.stais'eeiele: tools elose syaceuc’eie ss 200 200 volts 
WD) CEPLACCMOUITON Ge tree Nenactecoree alee s, Fie abe gc eve) ara choses wel a, ahetel = ou 250 250 ma 
Cr Gridk@unrent (CA DDLOK.,) <b actor eres oleisyelb cssuote ord «labs are temrorere cuter 50 10 ma 
Deny ereCowemOurpus (APPLOK. inn one c.clers gieiwiese cieetiecn 6 ois serie ais 75° 80° watts 
Power UE UbE CA PPTOX.) crarvasie sicrin cle theres Coere-o ol a selene efit. se there a. 270 180 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

4 The maximum negative grid current should never exceed 10 milliamperes. 

° This value includes 18 watts of circuit loss and 45 watts added to plate input. 

® This value includes 23 watts of circuit loss and 45 watts added to plate input. 


FREQUENCY MULTIPLIER—Class C 
Maximum CCS Ratings: 


POP UATHMV OUTAGE Pes). sakes Oars enalerd eles. Scotto se. eterlelece lens RES ER oe om 1600 max volts 
PRCT TOE OLA ACGEI Ma ery oie: aperetevetel ov kits Ser ohh ecclar shee s) sh aka sue aakata ceeusteleeteholeroiigie oleic -300 max volts 
iy COME ACT ACS WEL Et ENN Letras oo rouroutoneotol tet oll oy Pal olicuslisas aickolievalielie. siiszetenereiena tens (houeieo6 © 250 max ma 
GEG RED ECW IONT soils ebotene evctemne ete: cierahere catitatins nora, tiletsie/e le oielansle elle sie eis toe 75 max ma 
PEEP EL ENTER IS/OSarameRE evo aes ovo cv ict eh chon svaeNtel os savciiculey site ot sl on shell alo, allel ol/ocoMletier cyclase’ snilalet eats 400 maa watts 
FES ACL EI) TSS TEVAUET ONSie eae a ser lor ou sh arlobsohray se oar bi Sf-ayer & orci si'ay inl’ortoiie- el ece:'eroueleinverecouelnyencters 250 max watts 
Typical Operation as Doubler in Cathode-Drive Circuit: 600 Me 900 Mc 
DG Plate-to-Grid Voltages cass fice cote ott tat coc des duane ‘ 1760 1675 volts 
DD. Gu@athode-co-Grid. Voltage Qa eacre s-ciels a eucesliens cuevelie cree lace S 260 175 volts 
Mrombcathod evresistor Ol sa sips ia scniers chs stke aut & ale lls aici. alee 860 645 ohms 
Peak RF Cathode-to-Grid Voltage... ...... ccc cence 300 300 volts 
We uPlate Cwrrentian ts oct Hosa URE E TEA T ETAT TET Oe 250 250 ma 
DGaGrids @aurrentiCAPpProx.)|c\. iderecteletetote et chers's 0s cle eterersi ele are 50 21 ma 
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Driver Power Output. (Approx:).@o >... case ats a eee ae eee 125 100 waits 
Power Output {Approx.)) 42220 hac seer. 5 sco See oteree 180 140 watts 


4 The maximum negative grid current should never exceed 10 milliamperes. 
@ Approximate total driving power required. A portion of this power appears in the plate circuit. 


OPERATING CONSIDERATIONS 


Type 6161 may be mounted in any position. OUTLINE 71, Outlines Section. 

For operation at 1200 Me, plate voltage and plate input should be reduced to 
80 per cent of maximum ratings; at 1400 Me, to 71 per cent; at 1650 Me, to 62.5 
per cent; at 2000 Me, to 62.5 per cent. 

A minimum air flow of 16 cubic feet per minute should be directed by a blower 
through the radiator toward the bulb and the grid terminal when the 6161 is oper- 
ated at maximum rated dissipation. Air flow should start before and continue dur- 
ing the application of any voltages to the 6161. Maximum temperatures; radiator 
(measured on core at end adjacent to plate ring), 180°C; grid terminal, 150°C; 
cathode terminal, 150°C; plate, grid, and cathode seals, 150°C. 

The 6161 supersedes the 5588 for new equipment design. 


, 


AVERAGE CHARACTERISTICS 


TYPE 6161 
iB: E¢=6.3 VOLTS 


~ 
bh 


Nh 


° 


PLATE (TB) OR GRID (Ic) AMPERES 


92CL-7771T! 


MEDIUM-MU TRIODE = 


Pencil-type tube having integral 
62 & 3 radiator used as rf power amplifier and G 
oscillator in mobile equipment and in 
aircraft transmitters at altitudes up to K 
60,000 feet without pressurized cham- H A 
bers. May be used with full input up to 500 Mc and with reduced input up to 1700 
Me. Class C Telegraphy maximum plate dissipation, CCS 8 watts, ICAS 13 watts. 


HEATER VOLTAGE (AC/DC): 


Under transniitting conditions. .c./..2 = <.-c:+ © cseviats is epeunie Sinjore Miele siete 6.0 = 10% volts 


Under stand-by: conditions... 2j.deesias sine Moni eee eerie 6.3 max volts 
HEATER: CURRENT (AE}6.0 Volts) ci.) -hec wiving. cote ane mists Saleen aeieeinearaetets 0.280 ampere 
TRANSCONDUCTANCGED «. <  RiGis eac Sek te own cites ae ee oe ore eee 7000 umbhos 
AMPLIFICATION FACTOR 3c 2:2 sack sie Osis erceree ee oie ie sini "seine steerer crete 27 
DiIREcT INTERELECTRODE CAPACITANCES: 

Grid:to plate eA. 72 GRR ae Tatas oats Sie eimsiete a araleiiae oleks Neicieneeeeiaes 5 AY f pul 

Grid to cathode andheater: 2.) (sions os ce asigiic cass ocle 4 ot rie eet 2.9 ppt 

Platetto cathode and theater: 2 cc ao Se ce ae ae eas cect swiee . 0.08 max ppt 


* Plate volts, 200; plate milliamperes, 27. 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings (For pressures down to 46 mm of Hg®): GES ICAS 
EY GP AN TS ON ORDA So far oy tliat ons lv iwlele, ar hii ove ersievihe eirarete sie ane 275 max 330 max volts 
TGC RID MVM BAGH A, Meee oi ti <i ches wave a blaperayalaracsvals. drove, hisses. -100 max -100 max volts 
Ger WAT Re URE ENT weir at 5 we cre ogee te ae Map ecin Cease toceiocei 33 max 46 max ma 
DDRCEG ED UNS CHR EON oar me cictirle tev atwie),<h<40/e1eijs) ons.ele..op aeta,ee e¥sie; ecaleie ais 25 max 25 max ma 
DD ERC ATHODENC URREN TR mic tayaloiclyicislelote.siesevslsversievele.ctieie ss A¥ew 8 50 max 60 max ma 
PEN LRN eee, MC. cri hc rio claves cole se a efter eet ae 9 max 15 max watts 
PLATO SSIOATEON ec creative siete ei care: sige levsis, § preTere! aoreleveie a elete ete 5.5 max 9 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. .............. 90 max 90 max volts 
Heater positive with respect to cathode............... 90 max 90 max volts 


Typical Operation in Cathode-Drive Circuit at 500 Me: 


TGP At oev Oluagy emer sk cute lure eens Smears oe hee voter - 275 320 volts 
DC Grid Voltaged ..... tO OSCE CCR AIO EO CR 5 —42 —52 volts 
PyOm el atenCAlrren Ucn. rucnacyote casa wars: arciatecnterseete she aster Ataars ; 35 35 ma 
Py CnGridacurren ti(APDLOKS) Mon. ns os ets fa Wiel e alee) ecoiangle ease ate 13 12 ma 
Drivers fewer, Output (Approx: ja: chc lee nis ieieverorsleievoreinlevepenele'sis : 2 2.4 watts 
Useful Power Output (Approx.) 

—75-per-cent circuit efficiency.............ecceceeee Sele 6.7 8 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Circuit Resistance............ SF Bans A aceasta ee ei tevens wrote, s 6k else a, Meson : 0.1 max megohm 


® Corresponds to altitude of about 60000 feet. 
6 Obtained from grid resistor, or from a combination of grid resistor with either fixed supply or cathode 
resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings (For pressures down to 46mm of Hg®): CCS ICAS 
PE CeP ATH AOE EA GH pares -erelche eteis:0.o)qigrd: sie arse, 4°5 (sus 5, Ga ore © woe 300 max 400 max volts 
PUG RI OH AGEL ae, vice cere eee ers ssve siov-v's her's) Sie Wels. slots, o's tale -100 max -100 max volts 
DP CRP EATHAGUREDNT 5 iy oes stereiaielels + lave ioc sug okay ol aaicbailay’a aera o.0 te 40 max 55 max ma 
PY COR GCER TUL DRE BIN cre atch cle celel oietoceteR als. siete et slope sens: she evelaysheve’ sar ads 25 max 25 max ma 
ORC AEHOME CURRENT sects. fore re ane, cutie alsa} \llolare discs ies ays 0 essa 80 55 max 70 max ma 
WAM ROMERIE CO TPMT cig ss syste esse osteo eels iviele wiere Te./e's'« elfea seraetiens 13 max 22 max watts 
Pe eA CRA PEON SEG: AL pate isc Raxeta neae tes dbus tails o (0 wleveie evelereiere 8 max 13 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.........¢..... 90 max 90 max volts 

Heater positive with respect to cathode..............- 90 max 90 max volts 


Typical Operation in Cathode-Drive Circuit at 500 Me: 
Oscil- Ampli- Oscil- Ampli- 


lator fier lator fier 

DCE lato ay OlLa lO rec aisire crete e wraps ei siaveleje ere biv-eis.p sievelie-e 300 300 350 350 volts 
NOm GET MWOLEAS Cinta t ais wie Fie ole oke’ sisnejonk v:i:is, 6 eleie(e opel ofece -30 —48 -35 -—58 volts 
EFC PE LAV UO ALTON C parecwieteretecets, cer Vater ge et sc's core. toelelt w/e. ehelie-s é 35 35 40 40 ma 
WOiGrigk@ urrent: (ADDO. inc caine mites elaieesievele biceea 11 13 14 15 ma 
Driver Power Output (Approx.)...... ee Wate feratcntesha sheeeie fs - 2.2 = 3 watts 
Useful Power Output (Approx.) : 

—75-per-cent circuit efficieney............6.eeeee 5 5 7 7 10 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
GET OPCML BEVERIS CANCE: ais rare atte oassieee) sus lansiloy aL siigi's rer Seven ths -afeasiiolee Oheyereie ia cheveaki sc 0.1 max megohm 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Corresponds to altitude of about 60000 feet. 

6 Obtained from grid resistor, or from a combination of grid resistor with either fixed supply or cathode 
resistor. 


OPERATING CONSIDERATIONS 


Type 6263 may be mounted in any position. OUTLINE 67, Outlines Section. 

In many applications, the 6263 does not require forced-air cooling. The radia- 
tor in combination with a connector having adequate heat conduction capability 
will generally provide adequate cooling under conditions of free circulation of air. 
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The cooling must be sufficient to limit the plate-seal temperature to 175°C. When 
conditions do not provide adequate circulation of air, provision should be made to 
direct a blast of air from a small blower through the radiator fins. Maximum tem- 
peratures: incoming air, 40°C; radiator, 175°C. 


AVERAGE CHARACTERISTICS 


TYPE 6263 
E¢=6.0 VOLTS 


PLATE (Ip) OR GRID (Ic) MILLIAMPERES 


Vol 4 
BS 
oes 


PLATE VOLTS 


92CM-8103T 


MEDIUM-MU TRIODE : 


Pencil-type tube having integral 
62 6 4 radiator used as rf power amplifier and 6 

oscillator and as frequency multiplier 

in mobile equipment and in aircraft K 

transmitters at altitudes up to 60,000 A A 
feet without pressurized chambers. May be used with full input up to 500 Mc and 
with reduced input up to 1700 Me. Class C Telegraphy maximum plate dissipation, 
CCS 8 watts, ICAS 13 watts. May be mounted in any position. OUTLINE 67, Out- 
lines Section. Cooling requirements for the 6264 are similar to those of type 6263. 


HEATER VOLTAGE (AC/DC): 


Under transmitting condisions. .a -.. onset epehincs cet ren ees 6.0 = 10% volts 
Under'stand-by conditions. 45 esa. o.oo were oo eee 6.3 max volts 
HmA TER, CURRENT (at 64: volts) ee oe oe eee cae ee ee ae 0.280 ampere 
“TRANSCONDUCTANGE® 2 6 cto ohne scale 2 Rak ee oe ee Ee. 6800 umhos 
AMPLIFICATION, FACTOR «joie, foe es atne = Hine Soe One cat en saa 40 
Direct INTERELECTRODE CAPACITANCES: 
Grid to platens $2.5... Sec eee Se ne ee 1.75 put 
Grid: to cathodé:and: heater >> eens: ee se eee 2.95 fine 
Plate to cathode and heater eolence Act oclee ee con eee ee 0.07 max put 


* Plate volts, 200; plate milliamperes, 18.5. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C.Telegraphy # 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings (For pressures down to 46mm of Hg®): CCS ICAS 
DG. PLATE VOLTAGE 5 Soc Oe ee ee 330 max 400 max volts 
DC: GRID VOLTAGE ).aace bees eee -100 max -100 maz volts 
DC2PLATH ‘CURRENT! 2.29. ate eee ok os op oa eee eee 40 max 55 max ma 
DC-+GRip CURRENT: 22 <>. a... See ee ee eee 25 max 25 max ma 
DG; GATHODE CURRENT Sacer oat 6 ae a eee 55 max 70 max ma 
PLATE INPUESS 2.3402 thoi ee eee eee : 13 max 22 max watts 
PLATS DISSIPATIOND,. |... cic. nce coe aac Joe 8 max 13 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 90 max 90 max volts 

Heater positive with respect to cathode. ............. 90 max 90 max volts 


RCA Transmitting Tubes 


Typical Operation in Cathode-Drive Circuit at 500 Me: 


Oscil- Ampli- Oscil- Ampli- 

lator fier lator fier 
DWAPlate Woltageck |. Giles secede cece cae 800 300 850 350 volts. 
TY CAGTIOWV OFA BOB. ce arcisteis acetal ole Seaisieliore 5 25 42, -30 -45 volts 
PD CiPlaterGurren toy. 2 sake ales tke hens he tte 35 35 35 40 ma 
DC Grid Current (Approx.)............. gl 13 13 15 ma 
Driver Power Output (Approx.)......... _ 2.4 = 3 watts 
Useful Power Putput (Approx.)—75-per-cent 

CINCULGLCMICIEN CY: Me OAs ee ese coeias ae 5 7.5 6 10 watts. 


Maximum Values Circuit (CCS or ICAS conditions): 

GTI GIT EUTEELVESISCANCE ree Shee 5 Satiiacc cya e cise alee chet eho ake cle de ein tee 0.1 max megohm 
# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

® Corresponds to altitude of about 60000 feet. 

6 Obtained from grid resistor, or from a combination of grid resistor with either fixed supply or cathode 
resistor. 


FREQUENCY MULTIPLIER 


Maximum Ratings (For pressures down to 46mm of Hg®): GES ICAS 
DO BEGA PHB OUTAGE sry tee hsvedteenacrs seve eoustive ae laje wieievts ores 300 max 350 max volts 
1 CRG RDB OU TAGE cy aye ose ecaley cei lar ect or ehetteheunl cacheuee cous fees -125 max -140 max volts 
ID CRPVATMICURRENDT a ate. sareberiseaians © sreqeiers) aster avelenera vyersceusve 33 max 45 max ma 
DCA RIDIGURREIN Lain ipa inis\ che a ele wiehetelers aks Oe sce ste Grsuprere sare 25 max 25 max ma 
DCC ATHODETCURREN TD: Ores ce ens ons. siene Gate, 8 Beaters eee ate 45 max 55 max ma 
T2FEVNGGD) LENTSADNE ty 6 cose ct St oee ORO CRIS HOR RRR CRON DAA CE re 9.9 max 15.8 max watts 
PGA EID ESS EACELO Niet her erie sos st ehateisuene sracieue ce, ost) a eLetaver stele a+ a 6 max 9.5 max watts 
PEAK HBATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 90 max 90 max volts 
Heater positive with respect to cathode.............. 90 max 90 max volts 


Typical Operation in Cathode-Drive Circuit as Tripler to 510 Me: 


PD ORElateMVOluar emer tala sin cete tena cece o atereio ties oreve neve eva, 300 350 volts 
Ga GTI VOLGRL EC OPP yee.. «sc sshousiere-<B\Geeths ys'6) Claip ons aueleue o's ima —110 —122 volts 
ND Gae ale Gurren Girth, ovat .tis, eka pero eesti ion. auslign's giarel estate 26 36.5 ma 
CEG ride Uren tiCAPPLOX, )) sigs eeekene esis distowsaulase atooters.s 4.1 5.8 ma 
Driversbower,OutputCAPprox.)ic c ahtieah« «00s ee a9 stace, erase. ae vA RUSS 4.5 watts 
Useful Power Output (Approx.)—75-per-cent circuit efficiency eek 3.4 watts 
Maximum Circuit Values (CCS or ICAS conditions): 

AS TICE CINE LEBEN CSISEATICE otters celts a ome Ve. 4 (evs ohoileun| > oats his Paronay el #15 Gp le, aro /aS ote /e).e 0.1 max megohm 


® Corresponds to altitude of about 60000 feet. 
6 Obtained from grid resistor, or from a combination of grid resistor with either fixed supply or cathode 
resistor. 


AVERAGE CHARACTERISTICS 


TYPE 6264 
E¢= 6.0 VOLTS 


“PLATE (Ip) OR GRID (Ic) MILLIAMPERES 


200 = 
= ATE V 
re 92CM-8I05T 
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BEAM POWER TUBE 


Glass-octal heater-cathode type 

629 3 used as rectangular-wave pulse mod- 

ulator. Rated for service with duty 

factors up to 1.0 at a maximum aver- 

aging time of 10,000 microseconds. 

Rectangular-Wave Modulator maximum plate dissipation, 10 watts. Requires 

Octal socket and may be mounted in any position. OUTLINE 17, Outlines Section. 
Plate shows no color when tube is operated at maximum CCS ratings. 


HBATER VOUTAGS \(AG/DO):. {rth nde} Sea eee eee eee eee 6.3 = 10% volts 
HEATER CURRENTS: 28 [OC use ee One oo ene a eee rt eee 1.25 amperes 
TRANSCONDUCTANGEE i tains & a. ce isan a ahd elle cal Aves at ore Ie i eee nee ee 7000 pumhos 
Mu-PActor: Grid No.2 to Grid NGA2.~ . meena ae eee eee eee 4.5 
Direct INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate ed ks sooo oo oe not Cee ae eee 0.24 max pf 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, base sleeve, 
and heatek ook oh scale ane ee Wah clo oe Ee ne Sn aeons eee 13.5 fina 
Plate to cathode, grid No.3, grid No.2, internal shield, base sleeve, and 
Heater = Sis ate oie a ee ee Sa ee toate REE ae ee 8.5 wut 


* Plate and grid-No.2 volts, 200; plate milliamperes, 100. 


MODULATOR—Rectangular-Wave Modulation 
Maximum and Minimum CCS Ratings: 


For Duty Facior® up to 0.003 
and Maximum Averaging Time of 10,000 Microseconds in Any Interval 


DGC PLATE-SUPPLY VOLTAGE* 3. ee oe eae 2000 max 3500 maz ~ volts 
INSTANTANEOUS PLATE VOLTAGE® = 2 ¢ 0.0 f6s fo cnc us yas 2300 max 4000 max volts 
DC GrRibD-N0O.2 (SCREEN-GRID) SUPPLY VOLTAGE’. ...... 500 max 200 max volts 
a -300 max -300 max volts 
DC GriD-No.1 (CONTROL-GRID) SUPPLY VOLTAGE’. ..... { 250 min ~136 aaete ciits 
GRID-No.1 VOLTAGE: 
Instantaneous Negative Value.................... 400 maz 400 max volts 
Peak Positive: Value a4. oa ck Segoe es a ee 100 maz 100 maz volts 
PEAK PLATE CURRENT 225. ce oes Some eke Soar ee 3° max 3° max amperes 
PEAK) GRID-NO:24C ORRENT 2g cee ees, oe ee 0.75 max 0.75 max ampere 
PEAK (GRID-NO.E CURRENT... akc e Meets aap is ae 0.5 maz 0.5 maz ampere 
PUATE INPUT AY 6, coe sis tos ore oe ee eet ee ae 80 max 80 max watts 
GRID-NO2 INPUT pine eae one eee ee eee 1.75 max 1.75 max watts 
GRIDONGQL INPUTS, ¢WeRiik. bate ore Rech aie ee 0.5 max 0.5 max watt 
PLATE: DISSIPATION@S ty coes oe ee Eee Ee Geers 7 max 10 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ 135 max 135 max volts 
Heater positive with respect to cathode............ 135 maz 135 maz volts 
BuLB TEMPERATURE (At hottest point)............... 175 maz 175 maz °¢ 


= Duty factor is defined as the “‘on” time in microseconds divided by 10,000 microseconds. ‘“‘On” time 
for this tube is defined as the sum of the durations of all the individual pulses which oceur during any 
10,000-microsecond interval. Pulse duration is defined as the time interval between the two points on 
the pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined 
as the maximum value of a smooth curve through the average of the fluctuations over the top portion 
of the pulse. 

“ For tube protection, it is essential that sufficient resistance be used in the plate-supply circuit, the 
grid-No.-2 supply circuit, and the grid-No.1-supply circuit so that the short-circuit current is limited to 
0.5 ampere in each circuit. 

* This value is approximately 115 per cent of the maximum dc plate-supply voltage. 

“For higher duty factors, the peak plate current must be reduced. The maximum rated current for a 
duty factor of 1.0 is 0.2 ampere. 

4 Averaged over any interval not exceeding 10,000 microseconds. Care should be used in determining 
the plate dissipation. A calculated value based on rectangular pulse can be considerably in error when 
the actual pulses have a finite rise and fall time. Plate dissipation should preferably be determined by 
measuring the bulb temperature under actual operating conditions; then, with the tube in the same 
socket and under the same ambient-temperature conditions, apply to the tube sufficient de input to 
obtain the same bulb temperature. This value of de input is a measure of the plate dissipation. 
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Pp 
POWER TRIODE 
R Compact liquid-and-forced-air- 
cooled type having heater-cathodeused & 3 8 3 
as af power amplifier and modulator, 
K as rf power amplifier and oscillator, 
H H 


and as frequency multiplier. Coaxial 

terminal arrangement facilitates use in cathode-drive circuits of the coaxial-cylin- 
der type. This type is also useful in applications where transmitter design factors 
of compactness, light weight, and high power output are prime considerations. 
May be used with full input up to 2000 Mc. Class C Telegraphy maximum CCS 
plate dissipation, 600 watts. 


HEATER VOLTAGE (AC/DC) :° 


EERSTE RD or dt Be, IONE OO ORO RIOR er ere eae enn eT) 6.32 volts 
FAC ICAT AULT Ia MMMM eee Pre siattecra sk os eaprlng Bare Wraice: Sis) a) cide oooh s (bea ats euhy mya dap'a, svatelern ty 629 volts 
HATER OURRMNTICATIOSS) VOLES)! s shae cisid «0 oslo sisi ware serene lalters eS ee ea 3.4 amperes 
PA MPUIINCA LIONEL ACTOR <5 cule Gintys aisle aisicla's strani siayencieysaerel wen oreiins shelnilaber st of iielives at 
Direct INTERELECTRODE CAPACITANCES: 
HCENAGEONT) a COMMER ERIS re frst eee wired kote exous)ia¥orke oraBay stot sl etdoi Par sabe ais, disuse = fatto 6 put 
OTIMUEOICACNOUE ANG DEALEE wine ce stedeie/ gol os ie eke sate: sae! «is; n, suriiele ape capa fo a) eis 11 put 
Platowoncabnodernnd nen cer marys. mis alecs hslereysiass loge era) cranes Scar ohe) wisl* oF ais 0.22 pp 


© Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating of the cathode and resultant short life. 

® Average heater voltage must be applied for a minimum period of one minute before the application of 
plate voltage. 

®@ With external flat shield having a maximum diameter of 714 inches located in plane of grid terminal 
and perpendicular to axis of tube. Shield is connected to grid terminal. 


AF POWER AMPLIFIER AND MODULATOR—Class A 
Maximum CCS Ratings: 


BEC aE ATT ROM UACHESE AG Bloopers fe oeys, Ra SUIS sic giies ecu fa toler) oS sralalpr tr Sreb ate ee exclipccesie s (snexeite 1500 max volts 
TOYE! (@imaeay WWE NeE vn SR ain oO Glos Oe ODO OI eOOtannic Gd Si ata OIG AO -300 max volts 
SCONES IAUEE) ON UERER OBIE See coi lions cot vevatrate ez edi ols colé cs olgoilttin i ollatp Uk cuele: ohateneye okets ctosoW=..cli shia 400 max ma 
aCe TRC ECES TING T Sei ee cca, Situs lacs ote ia cafiend) auc ini Festa Shaleiistene res, sss s laere 75 max ma 
FE Pe ANN NC PaAS eat MEET ore ttou a Tore ctcve.s vslta'st sare. s..cgorassiie’el'sl ler e's yh euenuars ote le 6. evela ie lefe 600 max watts 
ere PESTA TRON cee ney» eicictels ersialoteie + isilevsefons sleneseyeleie! (+ eleva yereLe)n.si0) efegny oye 600 max watts 


Typical Operation (Class Ai): 


MORE IATA OLEAC Ole eth eile ntsc clele s'sle ciors a ee Wncdewe omen rain 6 1000 1500 volts 
HOOT PIGEVOLGAL Sadie» cele teversielce\oiel Note sl ole lor auelepadans PS Parte ae eran -25 —40 volts 
Peale Pati uV OlCAge ue mays, seats 0 lan evouela cies sate we eteals har eevee oye Gee 20 35 volts 
MRP AL en Otesrenibey ter atiets cise oke. 6 chsar its cleus thse eiorncne once aaa as 200 250 ma 
Hea CIR OSISEAT CO Ce Mace Titec aerator ee tere r scenester Meet oleh reese puatoke 1350 1550 ohms 
I AEE COR OEE IISA aa pa ci oe Cie Olerte> OP erOc DCm er cee rcteg so 20 60 watts 


@ Values are based on maximum power output disregarding distortion. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum CCS Ratings: 


ACME LATH EV OL PAGE bk.) svervaicgh mete e stole ent ade ehis teh loeb ays, dv ernbelnrnlen oawene ate rates 1200 max volts 
NSA OR EES ANOOELEA GEN ener 5) ov oka dtsisteroy citi opeeleta ioe ale ore atte Steen AG eerste tere -300 max volts 
FESS GPT API COUETIREOIING Tos so oot a oe? sas cen elo) onto) « | vou laliovoum alta: sivercabee SuaoWens darettet e/a = > 835 max ma 
(EG Gare (Camda Sa Oe oe Unton Eee ONG 2 RCIA Sie RICE OL OKs cn. ie COT RIOTS 7T5* max ma 
"BS ATT: LBS EUS Cae alee IS Rae er oad CRI CRGI ORCI Pe CERT, OOP SAAR ols Se eo eee tec 400 max watts 
PERE A ERP TSST IO ALLO NN ee teyt sts en eWadatiou iat ela aie lato! ol'sl a> syiePsl Suautusuntedenet ones stenere wtene ave 400 max watts 


Typical Operation in Cathode-Drive Circuit: 600 Mc 1000 Mec 1100Mc 1500 Me 


PEER LET AVOLCARE A tie Sines Sietsie: alle seer.) loekeie 5.7 4.5 4.5 4.5 volts 
DC Plate-to-Grid Voltage................2. 1340 1315 1290 1280 volts 
DC Cathode-to-Grid Voltage..,............. 140 115 90 80 volts 

From cathode resistor of. .......-..000- 880 330 260 235 ohms 
Peak RF Cathode-to-Grid Voltage.......... 200 175 145 130 volts 
CME LATO CULTOIELS custo tcl f easiate trivia oe 6 0. 2) 0.81 335 335 335 335 ma 
MyerGrid Current CA Pprox.) |v sieve mvs a\sisieis es 35 15 12 4 ma 
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Driver Power Output (Approx.)*........... 70 76 80 53 watts 
Output-Circuit Efficiency (Approx.)......... 80 60 55 50 per cent 
Useful Power Output (Approx.)............. 2509 190° 160° 100° watts 


* For frequencies up to 900 Mec. Above 900 Mc, this value must be reduced. At 2000 Me, rated grid 
current is 10 milliamperes. 

“ At frequencies below 600 Me, it is permissible to use a combination of grid resistor and cathode re- 
sistor, but the use of a grid resistor alone is not recommended. At frequencies above 600 Mc where the 
value of grid current may be small, only cathode bias is recommended. 

“In this type of service, the 6383 can be modulated 100 per cent if the rf driver stage is also modulated 
100 per cent simultaneously. Care should be taken to insure that the driver-modulation and amplifier- 
modulation voltages are exactly in phase. 

° Measured at load of output circuit having indicated efficiency. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


DC PLATE VOLTAGE Jac. wires eit onto eens nee ee Cen ECE OEE 1500 max volts 
DG GRY) VOUTAGE 25 Fs eens Oe oc one Rn On ee -300 max volts 
DC PLATE CURRENT Sor ae rae ce ee aldo Oe ee oe ene Th eee 400 max ma 
DG; GRID CURRENTS a2 76 tae see Pee eee ee eee nee 75* max ma 
PEATE INPUT IAS sae cc eee ea toe Oe elon eee Ee ee ee 600 max watts 
PLATE DISSIPATIONS = yt sie ee ere eo a eee 600 maz watts 


Typical Operation as Amplifier in Cathode-Drive Circuit: 
: 600 Mc 1000 Me 1100 Me 1500 Me 


Heater, Voltage a 2<¥ eye nee oe 5.7 4.5 4.5 4.5 volts 
DC Plate-to-Grid Voltage.................. 1640 1615 1590 1580 volts 
DC Cathode-to-Grid Voltage. .............. 140 115 90 80 volts 

From cathode resistor of*............... 315 275 220 200 ohms 
Peak RF Cathode-to-Grid Voltage.......... 210 185 155 140 volts 
DErPlate: Current... ae ee eee me 400 400 400 400 ma 
DGC Grid Current: (A pprox.}A4.P eee 25 20 15 5 ma 
Driver Power Output (Approx.)............ 90 95 80 85 watts 
Output-Circuit Efficiency (Approx.)......... 80 60 55 50 per cent 
Useful Power Output (Approx.)............. 380° 285° 240° 150° watts 


Typical Operation as Oscillator in Cathode-Drive Circuit: 


Heater Voltage ewe ta tee soe he oe ee 5.7 4.5 4.5 4.5 volts 
DG.Plate-to-Guid Voltage an... + asc ose eee 1640 1615 1590 1580 volts 
DC Cathode-to-Grid Voltage............... 140 115 90 80 volts 

From cathode resistor of............... 315 275 220 200 ohms 
Peak RF Cathode-to-Grid Voltage.......... 175 140 120 110 volts 
DGyPlate;Carrentass eee ee Eee 400 400 400 400 ma 
€s<Grid: Current: (Approx.) saeco essere 45 20 15 5 ma 
Output-Circuit Efficiency (Approx.)......... 80 60 ; 55 50 per cent 
Useful Power Output (Approx.)............. 280° 1902 150° 60° watts 


7 Key-down conditions per tube without amplitude modulation. Modulation essentially negative may 
be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of the carrier 
conditions. 

* For frequencies up to 900 Mc. Above 900 Mc, this value must be reduced. At 2000 Me, rated grid 
current is 10 milliamperes. 

“ At frequencies below 600 Me, it is permissible to use a combination of grid resistor and cathode re- 
sistor, but the use of a grid resistor alone is not recommended. At frequencies above 600 Mc where the 
value of grid current may be small, only cathode bias is recommended. 

° Measured at load of output circuit having indicated efficiency. 


FREQUENCY MULTIPLIER—Class C 
Maximum CCS Ratings: 


DC) PLATS: VOLTAGH J:). < Seeieed oaieisreayeleiola chiens ah ee ee eae 1500 max volts 
DGC: GRID: VOLTAGE 12.20, «cok beeen ase bike Can Lee eee —300 max volts 
DG PEATE CURRENT. ©. oe Vocge hc ee ee eee 400 max ma 
DC. GRM (CURRENT: {52 7 adic osisiot Ce One ee 75* max ma 
PLATE: INPUTS cide has 2s Rs sees eas ee eo ee 600 max watts 
PLATE; DISSIPATION), ...5 trpeivie aisiais eS Oe eee eee 600 max watts 
Typical Operation as Doubler in Cathode-Drive Circuit: 600 Mc 900 Me 


DG) Plate-to-Grid. Voltagei.cteik. < tos ee ae eee aye 1760 1675 volts 
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1D) Gi Cathodesta-Grid @V.0l tages amici slecerrenere elactisvelerele ns olereacves ane 260 175 volts 

MUN OTIC LIPO OSPOSISLON Ol “mam Ren sitet foc0 cies s)G > Geacinre o cle ous ate alts pases 570 415 ohms 
BeakoREeCathode-to-Grid) Voltage’. ..c.. areas @ sire se erel ea suscclete: a le'ehe oe 300 215 volts 
LG EAL OMG UIT CLG era thon ston ee aii) on ¥eicio ovnliciare ake (oie eissrwibiisaes. ct cos) olietbaw. € 400 400 ma 
DCiGridgeurcen beCA Pprox:) he civ skis vere raivels ale. beiele cles? O olorne eterebeieieels 55 25 ma 
Driverseowen Oucpiwt CADDLOXs wakera fcakcro ssi euet crave ayereke enon aieracers cioreekere 195 160 watts 
Outpuat-Cireuit Hiieiency) (A PProx.) © 255 sre 's aus, cucieis 6 oielelow wl ese inere,o16 80 60 per cent 
WsefulyPower Output: (APprox.)is oci,creie + © ee che cre c, c.cheohe. ono tceetes aterens 280 225 watts 


* For frequencies up to 900 Mc. Above 900 Me, this value must be reduced. At 2000 Me, rated grid 
current is 10 milliamperes. 

“ At frequencies below 600 Me, it is permissible to use a combination of grid resistor and cathode resistor, 
but the use of a grid resistor alone is not reeommended. At frequencies above 600 Mc, where the value 
of grid current may be small, only cathode bias is reeommended. 


AVERAGE CHARACTERISTICS 


TYPE 6383 
E.¢=6.3 VOLTS 


b) OR GRID (Ic) AMPERES 
é Sean 


ieee eerie 
Bz peer fein 


Oe 400 £2 ee 


1600 
AT 
PLATE-TO-GRID voLTs 92CL-777IT1 


OPERATING CONSIDERATIONS 


Type 6383 may be mounted in any position. OUTLINE 72, Outlines Section. 

Forced-air cooling of the grid terminal, cathode terminal, and glass envelope 
is required. The air flow must start with the application of any voltages, and be 
adequate to limit the temperature of the grid terminal, cathode terminal, and glass 
envelope to their respective maximum values. Maximum temperatures: grid ter- 
minal, 200°C; cathode terminal, 200°C; and glass envelope, 175°C. Heater power, 
plate power, and air flow may be removed simultaneously. 

Liquid cooling of the plate is required. The liquid flow must start before the 
application of any voltages. Interlocking of the liquid flow with all power supplies 
is recommended to prevent tube damage in case of failure of adequate liquid flow. 
Suitable coolants are distilled water and a high-temperature hydraulic fluid such 
as Monsanto 0845. Maximum plate temperature (measured on side of plate flange 
opposite the pipes and at junction of flange with tube body), 180°C. 


BEAM POWER TUBE 


Nine-pin miniature heater-cath- , 
ode type used as rf power amplifier 6417 
and oscillator and as frequency mul- 
tiplier. May be used with full input up 
to 50 Me. Class C Telegraphy maxi- 
mum plate dissipation, CCS 12 watts, ICAS 13.5 watts. Requires Noval nine- 
contact socket and may be mounted in any position. OUTLINE 9, Outlines Section. 
Heater volts (ac/dc), 12.6 + 10%; amperes, 0.375. Except for heater ratings, the 
6417 is identical with type 5763. 
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TWIN BEAM POWER TUBE 


Small, sturdy, heater-cathodetype 

6 5 y) 4 used as af power amplifier and modu- 

lator, as push-pull rf power amplifier 

and oscillator, and as frequency tripler. 

May be used with full input up to 100 

Me and with reduced input up to 470 Me. Class C Telegraphy maximum plate 
dissipation (per tube), CCS 20 watts, ICAS 25 watts. 


IA BATER SV OL.PAGE CAC /DE) -aaccrsteteis toakieca ses ela is cas eae vete cake eee Lee 6.3 = 10% volts 
EATER: GURBENT co sia cyslss cone pees cates duepanet sin ae store eie ie eid see one 1.25 amperes 
‘TRANSCONDUCTANCE (Bach unit)*. 2.27.24 + seen Souteias e ie oe hele iss oieieie 4500 pmhos. 
Mu-Factor, Grid No.2 to Grid No.1 (Each unit)*. ...2...........0-405 8.5 
Direct INTERELECTRODE CAPACITANCES (Each unit): 
Grid’ Noid to plate das eshte ack oes sci Bec bares cot uaele tenan oeercm rete 0.11 maz pf 
Grid No.1 to cathode, grid No.3, internal shield, grid No.2 (pins 1 and 7), 
And, neaterc tes pelo Ae eA ae non SAO eee 7 ppf 
Plate to cathode, grid No.3, internal shield, grid No.2 (pins 1 and 7), and 
heaters Le eR SEe oe ns cen ee: sees oe en ee ene ee 3.4 ppt 


* Plate and grid-No.2 volts, 200; plate milliamperes, 50. 


PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Values are on a per-tube basis 


Maximum Ratings: CCS ICAS 
DG PLATE VOLTAGE: «hes sicse =, 2 ces sate smc fol terelpis ee aac 500 max 600 max volts 
DC GRID-NO.2 (SCREEN-GRID) VOLTAGE. .........+000- 300 max 300 max volts 
DC GRID-N 0:2 SUPPLY. Y OLTAGE® = 5 7 oie tun + wis etelelsiniele 400 max 400 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENTS.......0.0000-- 150 max 150 max ma 
MAXIMUM-SIGNAIZ PLATH) INPUTS: 1 - am «aie cicieicie wicis oui 70 max 85 max watts. 
MAXIMUM-SIGNAL GRID-NO.2 INPUTE. ... 0... cece eens 3 max 3 max watts 
PLATE DISSIPATION es -o ayer herd aie ow ww ce eta Mere orators 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ 135 max 135 max volts 

Heater positive with respect to cathode............ 135 max 135 max volts 
BULB TEMPERATURE (At hottest point)............ Riele 210 max 210 max oc 
Typical Operation: 
PIC Plate! Voltager. css san ceeete eh ome esistsitehers 400 500 500 600 volts 
DG Grid=No.2 Woltage* see nie stot ce hint ental c 200 200 200 200 volts. 
DC Grid-No.1 (Control-Grid) Voltage............ —23 —26 —25 —26 volts. 
Peak AF Grid-No.1-to-Grid-No.1 Voltage......... 12 7 76 76 volts 
Zero-Sipnal DG Plate Carrento.-... sens ane cisela teers 25 20 25 21 ma 
Maximum-Signal DC Plate Current.............. 145 116 145 135 ma 
Zero-Signal DC Grid-No.2 Current............... 0.1 0.1 0.1 0.1 ma 
Maximum-Signal DC Grid-No.2 Current.......... 10 10 10 13 ma 
Maximum-Signal DC Grid-No.1 Current.......... 2.4 2.6 2.9 3.3 ma 
Effective Load Resistance (Plate to plate)......... 7100 11100 8900 11400 ohms 
Maximum-Signal Driving Power (Approx.)........ 0.1 Git 0.1 0.1 watt 
Maximum-Signal Power Output (Approx.)........ 39 40 50 57 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation Ay sree... hate ei ea eee ante aimee erates 30000 max ohms 

For cathode-bias operation’ secs. .-cy5,- is oie ae ee ee late Wire ake em Sate Oran Not recommended 


® Averaged over any audio-frequency cycle of sine-wave form. 
“ Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Values are on a per-tube basis 


Maximum Ratings: CCS ICAS 

DC PLATINV OLTAGH Sojie So ces Sa e oc Ohad ciarere ates wieder 400 max 500 maz volts 
DG GRID-NO:2V OLTAGEs a yaiad wie aaa antnia ae de shee ea 300 max 300 max volts 
DC GRID-NO.2 SUPPLY VOLTAGE... secc00 cc ces es cee 400 max 400 max volts 
DGC GRID-NO.EV OLTAGH . 3). ne <5 tise toe speve cre reece epemnre —200 max —200 max volts 
DC. PLATE CURRENT Geers ss cls. .o' o's deals ota renee pererest tare 125 max 125 max ma 
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DGEGEID-NOASCURRENT ah talosiic cs os div de ca aclb erie’ 4 max 4 max ma 
PEA TOTUNELEDE Hh. et eistet. alas ahetee oS SF ciel bLcetie ae aleyelotae 45 max 55 max watts 
GRID NOSeUNE UD sony eae sve acsiegara renee ho Gti 2 max 2 max watts 
PAT ESOT ATION OOS seein MP aieis loaves Insane: oi alawea ola. b oiearee 13.5 max 16.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ 135 max 135 max volts 

Heater positive with respect to cathode........... ‘ 135 max 135 max volts 
BuLB TEMPERATURE (At hottest point)..............-. 210 max 210 max °C 
Typical Operation: 100 Mc 462 Me 100 Mc 462 Mc 
E@aP Ia LOM OLA ge ep taten itis oh elke: oa teat Mines 400 300 500 300 volts 
DC Grid-No.2 Voltage (Approx.)° 0. bases yes 200 200 200 240 volts 

From an adjustable series resistor having a maxi- 

VIUUIOEV GUC Okara hikes estan otek tania aes acta 45000 45000 45000+ 25000 ohms 

DCiGrid=Novl, VOltaze Om arate ctreto-cine estates ots -61 -60 -61 —60 volts 

From combination employing grid-No.1 resistor of 6200 15000 6200 15000 ohms 

WiGEEIEXO GDIASUOL ae se cole weyvele Slay ngs. velo aise feuestie —45 —45 —-45 —45 volts 
TGyeIAte@wurrent a were aie ictshens trea ete aie a store tea oe 100 75 100 95 ma 
DC Grid-No.2 Current (Approx.)............-00. 7 4 7 5.5 ma 
IDC Grid=No.l Current: (Aipprox,)= 2. sossi0%s on. 2.5 1 2.5 1 ma 
Drying Power CA DProX.) sce oe cit cls alate ecole wets 0.2 ~ 0.2 - watt 
Driver Power Output (Approx.) «0.4. 4+ cess eee = 1 = * watts 
Usetal Power Output (Approx.)? 2. 05.22 secc sees 29 9 36 12 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Gertcle NO si GRE OIN CEE CSISCATICE ort cue goatee lor Paavisve eye ha eee uie Wiel or aiole eure aiteate 30000 max ohms 


° Obtained preferably from a separate source modulated along with the plate supply or from the modu- 
lated plate supply through a series resistor. It is reeommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial tuning adjustments are completed. 

7 Connected to a 400-volt tap or suitable voltage divider across the plate-supply voltage. 

@ Obtained from a combination of grid-No.1 resistor with either fixed supply or cathode resistor. The 
combination of grid-No.1 resistor and fixed supply has the advantage of not only protecting the tube 
from damage through loss of excitation but also of minimizing distortion by bias-supply compensation. 
5 Measured at load of output circuit. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 
and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 


Values are on a per-tube basis 


Maximum Ratings: CéSs ICAS 
ADC RET AT EYE VOLTAGE ccc) sirsse ieslolgim's ar ehers srivare vis © 0 tetera eu nueers 500 max 600 max volts 
OHRID NN Oee av OLTAGE, «) sa acaleaitve soleus: ee aie s australe 300 max 300 max volts 
DC -GRID-No.2 SUPPLY VOLTAGB. .....0.ccccaesssenees 400 max 400 max volts 
PGT RID NO Lun V OLPAGEL... civeseurieyes0 ues: njeie eysye5 sete 0 arelaters —200 max —200 max volts 
Omit abe Ta Cr URIOHING Dats clohe ds a ateev ave (Gia' ois, are ee 8 Sone euaeverdie 150 max 150 max ma 
CAG RDN Oct CURRENT iis. sits celeeshertje 2 avstelcre eer epetotete ais 4 max 4 max ma 
PATA TEAL UE pont cHeyretar tec, cyehele’ avoley cu’e Walon che col oreire aude. &remvatoheuae 70 max 85 max watts 
CORED OL Za CLINE Ui Le uctetaale eevee tele eneun eral ouaTenatate pelel starts ised alee 3 max 3 max watts 
EPEAT MUL) BST AUT CON iovrearo stared oh age salons vanroyCar oi ench tear a) fer oraheysl« 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ 135 max 135 maz volts 

Heater positive with respect to cathode............ 135 max 135 max volts 
BULB TEMPERATURE (At hottest point)............... 210 maz 210 max £¢ 
Typical Operation: 100 Me 462 Me 100 Mc 462 Mc 
HOG REALE VIOIUABEs 1. ohio: seis othe mm Iq avolecete atevacalaets ea 500 300 600 300 volts 
DC Grid-No.2 Voltage (Approx.) 4d ..........0.00% 200 200 200 250 volts 

From an adjustable series resistor having a maxi- 

ATI VATU OL rar ctalosic inlet bees sherste 6 olla ole alee 40000} 60000 40000¢ 20000 ohms 

GGA N OS PVOILA SS @, | isis cece od Bada cave ale ¢ chaielud’ —44 -31 —44 -38 volts 

rom STIG NOTesIsbOD OL. i... «sc celecte sree eevee 12000 12000 12000 12000 ohms 

BORIS CALNOGE HT CSISCOPEO Lira crore rete-tere OR ols srelonere he 330 240 330 240 ohms 
OEP ater Currentat, ts cu. cvewsiBee o ereeis oe istaiene p! ouenstt 120 120 120 150 ma 
DC Grid-No.2 Current (Approx.).........-0-008. 8 3 8 6 ma 
DC Grid-No.? Current (Aipprox.) 2 ys. ee ae 3.7 2.6 3.7 3.2 ma 
IDrivinet Power CAPProk:) jc..0 ccc sctee ete em ew viele 0.2 - 0.2 - watt 
Driver. Power Qutput: (Approx.) .+. is. . oo 2 wise ewe ne - 4 ~ ue watts 
iWUsetul Power Output ((Approx.)] 6.105 heise oy orone 43 16® 52 20° watts 
Maximum Circuit Values: (CCS or ICAS conditions): 
GaN Osta Gunouat FLCSIStAN CE) Sicadlslessis caters otis bolero alereels dots IOC GS 30000 max ohms 
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*Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially nega- 
tive may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

6 Obtained preferably from a separate source, or from the plate-supply voltage with a voltage divider, 
or through a series resistor. It is recommended that this resistor be adjustable to permit obtaining the 
desired operating plate current after initial tuning adjustments are completed. Grid-No.2 voltage must 
not exceed 400 volts under key-up conditions. 

+ Connected to a 400-volt tap or suitable voltage divider across the plate-supply voltage. 

@ Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
° Measured at load of output circuit. 

© Amplifier power output. For oscillator service, useful power output is approximately 9 watts CCS 
and 13 watts ICAS at 462 Me. 


FREQUENCY TRIPLER—Class C 


Values are on a per-tube basis 


Maximum Ratings: CCS ICAS 
DC lPEATE: VOLTAGE © og cise nis elclele eictototateinteta ctererelaielete iets 400 max 400 max volts 
DC GRMD=NO:2) VOEPAGE cy os oni Sista iole Hers eens note ieieretels 300 max 300 max volts 
DC _GRD-NO.-2 SUPPLYAV OLTAGH on ais cieleisielerersycieiiers ale fe 400 max 400 max volts 
DG: GRID-NOA “VOLTAGE 3 cothenee eters akete iste ieee sarees —200 max —200 max volts 
DC; PLATH CURRENT 1. sis cai « cisiole © sia ousie.e © ee beisi vere 100 max 115 max ma 
DC.GRIpD-NO LE CURRENT ace ore ere tet oiaielels 'otofoieta clate totes 4 max 4 max ma 
PLATE: PNPUTA 2 Bie Soh aie. te os ease we usrers alcrohaneiaieletmrereysyayetels 36 maz 45 max watts 
GRID=NO-2 INPUT Ee icra ean oe batten alae eletohe io tel elevate, empnets 3 max 3 max watts 
PEATE: DISSIPATION mie eeiainiaia aca otek feteraia cist cketeterere steals 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ 135 maz 135 max volts 

Heater positive with respect to cathode............ 135 max 135 max volts 
BuLB TEMPERATURE (At hottest point).............6. 210 max 210 maz °G 


Typical Operation at Frequencies up to 462 Mc: 


DG; Pilate Voltages hie chose occ or wine sincere euiaLeterstele 300 300 volts 
DC Grid-No:2 Voltage CA pprox:)iGin cue ie ee re oes eine 220 - 250 volts 
From an adjustable series resistor having a maximum 
WALte OES pte een ctrekthos cere eltcve Crepe ove tevene rere eae ener arene 30000 20000 ohms 
DC: Grid-No.t Voltage @ G2 sco sutelocteis oc ow sle le os ors sre eter -148 —148 volts 
From grid-No.l resistor Of= son cas ew cleric nile his oe 51000 51000 ohms 
DGrPlate-Carrentias s.secet cers oe rae nea eleseieto te etetiet creienere 90 110 ma 
DCiGrid-No.2 Current CA Dprox.) Fie e ocue + eisleniels one els 0 5 6.5 ma 
DG) Grid-No.! Current: (A DDProx.) cemew se isla w rs cre sesal oe 2.9. 2.9 ma 
Driver Power Output) (A pprox.) aun. = - sels seis seieisteiee 4 4 watts 
Useful. Power Output (Approxz.)© 2.6 esis: «ce eieres ice é 7 8.5 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.l-Circuit- Resistance ven ccverste Mictiert ontce wires alelets Sie ensie ct oleneraione tera 60000 max ohms 


4 Obtained preferably from a separate source, or from the plate-supply voltage, with a voltage divider, 
or through a series resistor. It is recommended that this resistor be adjustable to permit obtaining the 


AVERAGE PLATE CHARACTERISTICS 
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desired operating plate current after initial tuning adjustments are completed. Grid-No.2 voltage must 
not exceed 400 volts under key-up conditions. 

é Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
5 Measured at load of output circuit. 


OPERATING CONSIDERATIONS 


Type 6524 requires Septar seven-contact socket and may be mounted in any 
position. OUTLINE 14, Outlines Section. 

For operation in Plate-Modulated Push-Pull RF Power Amplifier Service at 
220 Me, plate voltage should be reduced 
to 79 per cent of maximum rating, plate 
TYPE 6524 input to 80 per cent. At 470 Mc, plate 
GRID-N22 VOLTS= 200 voltage should be reduced to 75 per cent, 
GRID-N21I VOLTS =Ec; . 

plate input to 53 per cent. 
For operation in Class C Telegraphy 
oo Service at 220 Me, plate voltage should 
be reduced to 79 per cent of maximum 
rating, plate input to 78 per cent. At 470 
Meg, plate voltage should be reduced to 76 
per cent, plate input to 51 per cent. 

Free circulation of air around the 
tube is required. In addition, some forced- 
air cooling will generally be required to 
prevent exceeding the maximum bulb- 
temperature rating. 

Plates show no color when tube is 
5 MEL @O GEEISO GEE 160 operated at maximum CCS or ICAS rat- 

PLATE MOUTSE# Wesect ings. 


AVERAGE CHARACTERISTICS - 
EACH UNIT 


MILLIAMPERES 


GRID-N&I (Ic) OR GRID-N22 (Ica) 


FIXED-TUNED OSCILLATOR 
TRIODE 


Pencil-type tube 
having integral resona- 
tors used in radiosonde 
service at a frequency of 
1680 Mc. May be used at 
ambient temperatures 6562 
ranging from -55°C to : 
+75°C. Fixed-Tuned Os- 
cillator maximum plate 
dissipation, 3.6 watts. 


Nico , 
COUPLING RESONATORS 


KH OH 


Hips THRE VOLTAGHBEVANGEN: (AC/DE)!e\, arercie tie cerita eran 2sicetoke eioisensveno. ees 5.2 to 6.6 volts 
HMMATHRICURRENT CAG 6.0) VOLES) acre ttersie) es «oe eisleiog ons aighereicta, fe) sets eevee) © 0.160 ampere 
MR BOURNCYECADDEOX.) be racei okie aeiiebecie ets ietets oreeinensies © sie slat elenehe lee ster ayayve 1680 Me 
MRVOULRNEY-ADIUSTATION EUECAN GH car. Weiersicesivichsiereus ola cusins: sinusincistais ome iean ois +12 Me 


° This range of heater voltage is for radiosonde applications in which the heater is supplied from bat- 
teries and in which the equipment design requirements of minimum size, light weight, and high efficiency 
are the primary considerations even though the average life expectancy of the 6562 in such service is 
only a few hours. 

® As supplied, tubes are adjusted to 1680 + 4 megacycles. 


FIXED-TUNED OSCILLATOR 


Maximum Ratings: 


PD CRPUATHSAVOL TAG ery. ceictee mie ae crarele josie o cretarcisrers eicens einietelets clelsverets 120 max volts 
DCR ETAT CO MRRION T cerca arede teva salele Mus ejorei overs! oleris ousiatere cues vsv choy srickerehsiishtsielete’s 34 max ma 
PY CIGRIDUGURREINT seta steralale ate lofel aiken g olbrere. ole: « (nvaiella, teleosts ieJete jatsievale foleveke 8 max ma 
SAE ENP UM ee are tera Mey cae ace coe weasasden’ puersisiete lotessvahe nbeia ang toad o felle te taper oxake 4 max watts 
feae A REG PINGS ATS ONE « are revode fofowone te ceronshoistsh cashier Sie al hoes, cittioreusucians, Cie aio ins 3.6 max watts 
PRAKIHHATHR-CATHODE VOLTAGE. oa. oo cise tbes snewe sess avceceee 0 max volts. 
AMBIENT DRMPHEA TURE EUANGED, <i os dco s ssc eaie ee sie wreicsws sip'0.6 —55 to +75 Xe 


RCA Transmitting Tubes 


Operating Frequency Drift: 
Maximum Frequency Drift: 


For heater-voltage range of 5.2 to 6.6 volts, plate-voltage range of 95 
to 117 volts, and ambient-temperature range of +22° to —40°C..... +4 to -—1 Mc 


OPERATING CONSIDERATIONS 


Type 6562 may be mounted in any position. OUTLINE 68, Outlines Section. 

The flexible heater leads of the 6562 are usually soldered to the circuit elements. 
Soldering of these connections should not be made closer than 34” from the end of 
the tube (excluding cathode tab). If this precaution is not followed, the heat of the 
soldering operation may crack the glass seals of the leads and damage the tube. 
Under no circumstances should any of the electrodes be soldered to the circuit ele- 
ments. Connections to the electrodes should be made by spring contact only. 

The 6562 should be supported by a suitable clamp around the metal shell 
either above or below the frequency-adjustment screw. It is essential, however, 
that the pressure exerted on the shell by the clamp be held to a minimum because 
excessive pressure can distort the resonators and result in a change of frequency. 

The plate connection should have a flexible lead which will accommodate var- 
iations in the relative position of the plate terminal in individual tubes. 

The 6562 may be mechanically tuned by adjustment of the frequency-adjust- 
ment screw located on the metal shell of the tube. A clockwise rotation of the fre- 
quency-adjustment screw will decrease the frequency, while a counterclockwise 
rotation will increase the frequency. The range of adjustment provided by the 
screw is = 12 megacycles. 


TWIN BEAM POWER TUBE 


Small, sturdy, heater-cathode 

6 8 50 type used as af power amplifier and 

modulator, as push-pull rf power am- 

plifier and oscillator, and as frequency 

tripler. May be used with full input up 

to 100 Me and with reduced input up to 470 Me. Class C Telegraphy maximum 

plate dissipation (per tube), CCS 20 watts, ICAS 25 watts. Requires Septar seven- 

contact socket and may be mounted in any position. OUTLINE 14, Outlines Section. 

Heater volts (ac/dc), 12.6 = 10%; amperes, 0.625. Except for heater rating, the 
6850 is identical with type 6524. 


BEAM POWER TUBE 


Small, sturdy, glass-octal heater- 

6883 cathode type used as af power ampli- 

fier and modulator and as rf power 

amplifier and oscillator. May be used 

with full input up to 60 Me and with 

reduced input up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 

20 watts, ICAS 25 watts. Requires Octal socket and may be mounted in any posi- 

tion. OUTLINE 17, Outlines Section. Heater volts (ac/dc), 12.6 + 10%; amperes, 
0.625. Except for heater rating, the 6883 is identical with type 6146. 


POWER TRIODE 


Thoriated-tungsten-filament type 

8000 used as af power amplifier and modu- 

lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 30 Me and with reduced input 

up to 100 Mc. Class C Telegraphy maximum plate dissipation, CCS 125 watts, 
ICAS 175 watts. 
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PANE RY OUDAGHE AG/D Orr: «tts, s sienna seater ae Salve atc sacle ook iat 10 
PEASE AVENE © WIETIVEENGT Mbetrmever 4 ate er ae raxnens cea eveh Tats 818. acoA es deta isi ake Shek: 0 Db. 4°5 
AMEE CAL LONE VACUO R tse aia cated ans den cts hos tier aul Male oh oho Ms RSI USI into Bnd Ee 16.5 


Direct INTERELECTRODE CAPACITANCES: 
(GEA HO, | ABRES., 29 TODO ace NID Gator a eae ies ae ere ike Cia eae 6.4 
GUMS LAT ET Gem eee: ane tere PsP crs ohevale eels. Aieie RTM S oe eae enesees 5.0 
3.3 


AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum Ratings: CCS ICAS 

LD CRE UAT HAV OL DAGE SES aie laters ites, vie ssets Qepetseels ans eas overs 2500 max 2750 max 
MAXIMUM-SIGNAL DC PLATE CURRENTH, .........20005- 250 max 250 max 
MAXIMUM-SIGNAL PUATH INPUT™. 2... ce ee eee 425 max 510 max 
Ee ADEM ISS TEVA EON Meee a nccecile, cre ners rikclevete: asic ccc. Cham ele ee 125 max 175 max 


Typical Operation (Values are for 2 tubes): 


TD GRELACS WOU C ARC ha rrarerserah ce avis raenccorerejey aie) A cneeetiale Guskeneneed sek y eam 2000 2250 
CAG rIA a VOlbAS CMe chain ie wicietant een ws ieee title wt wears —120 —130 
Peake AtaGrid=to-Grid: Voltage. «sus qecc)ats,.« 4 0ccie 0 suaisateeve 520 560 
Lero-sionalwC Plate Current ...9... 02.2 dese ees ewe poe es 60 65 
Maximum-Signal DC Plate Current..............:..02- A425 450 
Effective Load Resistance (Plate to plate)............... 10800 12000 
Maximum-Signal Driving Power (Approx.).............. 6.5 te!) 
Maximum-Signal Power Output (Approx.)............... 600 725 


® Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: (GLOFS ICAS 

GAT AA PELE VCO: VA GEBS ccy, cremate Pele roche: v1 sates re th leven ele aiaid aeeyecejoce s 1600 max 2000 max 
DG GRID VOU TAGE 2 sole tai sy syelie fol cusp Gs 5 e1F oiane <iwiei coe» Gre @aniehts —500 max —500 max 
OM ETPACECO IRVIN TT 21, tors. 4 oiceldetosaehs. st ils, sua8 suc sass dyahel sie 210 maz 250 max 
PNG RID ROW SREIN Dia oo ce) anafeia/ om ois elles, slope leiievorele/ sneubays exevegi-s 40 max ~ 45 max 
PPA MeN PUR T aaee etre fa io fevtopa ca (oxa el etetrecel tae ota! Shey cite? ot ahiot 8) Stoishe oy 335 max 500 max 


PATH VD ISSTP ATION she) eyciercloveie eis ieiclsisvahe seo Bageraspitele sie ocyolers 85 max 125 max 


Typical Operation: 


AVE PEAS WOLCA LE), oieite ats, suore) sushi aungseoleiar’s felons te BAU qisgsl steele s 1600 2000 
PPCUG RIC eV OLAGE Sea c7 iene ie isl Sigler Bias se ehekele le, eels) oahere ot ert —300 —370 

rome PTIGMCSISLOTLOE Nf js )ekevoie Scetslehe-® aeasle sims s1ave ete, ebe)cue 15000 10000 
Peaka ty ba Griday Ollage astm cm telamiciet alee vorarersicietorel piste onere aie 470 630 
EO Ia HER CATE ONN Greeters ca rayon tere ayes Boel oss el calie eos ek. v # ceuehshauel Siaomece 210 250 
PD CrGrce Current) (ADPrOK Woh os leAe cus avetede ele shee el disk aterare wie 20 Si 
Wy rivd nee Owerm CA DDLOKs)\ be), 1) asieraatensiafeueyebe sie). ehe stelisre eet ea 8.5 20 
Powem OueptteCADDLOX: lacie ative cteucieteiate ws asseeners oteeke «lo 250 880 


volts 


amperes 


put 
uuf 
ppt 


volts 
ma 
watts 
watts 


volts 
volts 
volts 
ma 
ma 
ohms 
watts 
watts 


volts 
volts 
volts 
volts 
ma 
ma 
watts 
watts 


4 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 


supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
GEE WATIONV OUTAGE wr retie tele tar cle ek ohets shoicl siiskere: steseisstas (ois ata 4. 2000 max 2500 max 
NO) Gr GER TOV OL PAGED soley eife. shal wel olies vl:sllerGer Nore! si syaalelePetellevevoteteiiel ers —500 max —500 max 
TBXE ENGR BY CISTI hs An C.OIa De OFC OU UD OMOIe OO acid OG 250 max 3800 max 
TODO Na RIDE MR REIN I ge eine oe alietetere oeitel «) <toxctoile, sudi'e. oc, acele. scahehatersta 40 max 45 max 
PICA R OE N UT eewee seers) s ici, oveisse ieueferarenele eles Rinteiaeitic ote eiclclonsios 500 max 750 max 
PATH OD ISSTOATLON ite) « aberatcterelele)sietsyel ectereispelveiehsl sie) “leas sheer ss. 125 max 175 max 
Typical Operation: 
PMOME LA LOU OLLAGCayaie vi cichotelele ef ehasilars! eels) siete) s’si's aietersisustetersnete 2000 2500 
BEGG FIC OLLA LC. Gi. eis) co aie) «. elohe pusis Sieveveuai’st el eves soue\ ele ielfevencveralle -195 —240 

romper NESISLOL, OF th etsvs ol Vousteieiaisinie lt) sie whejoailele’s sipteyelese 8100 6000 

HOrOmMUCaLOdE;TESIstor: Of a sc miele cclals ats e. eceuenetens ole otahereherels 710 700 
eae tule Gri VOL C.J): «161 mnt cioiel etenorelensiel eliceani waster eral erste 370 480 
PROMPT SEG UTren te ries a 5,5 siete oy 0 ae as, & aNere en s/fone o ome oielg veileuel ae 250 300 
Dy CGriGaaid Curnent: (A pprox,)' o. decease evelareless) 9: 00a),s/orey site) ave revels 24 40 
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volts 
volts 
ohms 
ohms 
volts 
ma 
ma 


RCA Transmitting Tubes 


Driving Power: (A DDLoxa) ee icreiereeie etter aisseneuniee erate 8 18 watts 
Power Output (Approx. aera cite erent siche ie rseimesie re iene 875 575 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods, 


SELF-RECTIFYING OSCILLATOR—Class C 
With separate, rectified, unfiltered, single-phase, full-wave plate supply 
Maximum Ratings: 


DGC PLATE VOLTAGE a cone oe bc hn eiel al cb enctotah e ohale Merah talictialedet stoves tele tfrgee 1800 max volts 
DC-GRID VOBTAGE D2 i> ic 2 haere Snares reer aie hate ete ais ole POI at Sic ccas oto eae saetere —300 max volts 
DGEo PLATE CURRENT 255) ce crate are aa ca afatah etal a oot tebe Sette Nahe Da teen eae tele 225 max ma 
DC GRD: CURRENT: < Ae sc cs it eee tarr baci tele tk cked enti hak, Svea et ots ae eon eet 35 max ma 
PUATH ENP UTES 35 caren ie ate ates are MRS hace SUES aC Or Rees aca eee ners 500 max watts 
PEAT, DISSIPATION sos a pe neater ae gee © ciate, «Rotter canis ol tetera sie he eteaabeetatetae eet 125 max watts 


Typical Push-Pull Operation at 30 Mc (Values are for 2 tubes): 


DC: Plate: Voltage voces wie share cuales ana, Meteo eRe torch tedster epee te econo 1800 volts 
Grid: Resistor 2) oes Satanic esse 6 tees tone Sie sha ary eNO AA Chae ence ee anes 5000 ohms 
DC Plate: Ciarrentty og oye ee iehercuee eke tometer theta tea ae ratte ence Nea MeN n ARS 450 "m3. 
DC Grid Currents Fats cas os ee Fe aterale estes eR ota renee eer 35 ma 
Power Output (APProx,)cucefayors 5 oieiiesse Oe, anstersian tol marr ed ote eee eee 700 watts 
Useful Power Output (Approx.)—85-per-cent circuit efficiency............. 600 watts 


4¥or full-load operation. Under no-load operation, grid current and grid voltage should not exceed 
maximum ratings. 


OPERATING CONSIDERATIONS 


Type 8000 requires Jumbo four-contact socket and may be mounted in vertical 
position with base down, or in horizontal position with pins 1 and 2 in vertical 
plane. OUTLINE 53, Outlines Section. 

For operation at 60 Me, plate voltage and plate input should be reduced to 70 
per cent of maximum ratings; at 100 Me, to 50 per cent. 

When the 8000 is used in the final amplifier or a preceding stage of a transmit- 
ter designed for break-in operation and oscillator keying, a small amount of fixed 
bias must be used to maintain the plate current at a safe value. With a plate voltage 
of 2500 volts, a fixed bias of at least —140 volts should be used. 

Plate shows a barely perceptible red color when tube is operated at maximum 
CCS ratings and a cherry-red color at maximum ICAS ratings. 


TYPICAL CHARACTERISTICS 
TYPE 8000 


Ef =10 VOLTS DC 


Ww 
° 
(e) 


GRID MILLIAMPERES 


500 
92CM-6213T 


200 
PLATE VOLTS 
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AVERAGE PLATE CHARACTERISTICS 


Type 8000 
Ef =l0VOLTS DC 


PLATE AMPERES 


PLATE VOLTS (Ep) 92CM ~62/12T 


BEAM POWER TUBE 8001 


See type 4E£27/8001. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up te 30 Mc and with reduced 
input up to 50 Mec. Requires Jumbo four- 8003 
contact socket and may be mounted in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 8 in vertical plane. OUTLINE 
50, Outlines Section. For operation at 50 Me, 
plate voltage and plate input should be reduced to 83 per cent of maximum ratings. Filament volts 
(ac/dc), 10; amperes, 3.25. Direct interelectrode capacitances: grid to plate, 11.7 uuf; grid to filament, 
5.8 wuf; plate to filament, 3.4 uuf. Maximum CCS ratings as AF POWER AMPLIFIER AND MOD- 
ULATOR: dc plate volts, 18350 max; maximum-signal dc plate milliamperes, 250 max; maximum-signal 
plate input, 330 maz watts; plate dissipation, 100 max watts. Maximum CCS ratings as RF POWER 
AMPLIFIER AND OSCILLATOR: dc plate volts, 1850 maz; de grid volts, -400 maz; de plate milli- 
amperes, 250 maz; de grid milliamperes, 50 maz; plate input, 330 max watts; plate dissipation, 100 maz 
watts. Plate shows no color when tube is operated at maximum-CCS ratings. The 8008 is used princi- 
pally for renewal purposes. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 
lator and as rf power amplifier and os- 8005 
cillator. May be used with full input 
up to 60 Me and with reduced input 
up to 100 Me. Class C Telegraphy maximum plate dissipation, CCS 75 watts, 
ICAS 85 watts. 


LEA MEINTAVOL TA GRNCAC/ DE) oo) onetelereis evalore cis. oxel sues o oysters) 810) «#1 eV eyes eves oleh eLete) 6 10 volts 
AIA MENTE OUR ENG etree.) <v ey tereks! Svemsie1 ele on al/el ies. oayiel'e oy'evied ol Oo, eis) EST, 4) el eb ohers) ofa)ete 3.25 amperes 
AMET TET CATION ACTOR Tc cia. sisi aGieiedevesisiss 0th. sys are. 5 0-6) sb eines b2 es er ereverersiclers, esis ore 20 . 


DirEcT INTERELECTRODE CAPACITANCES: 


CUAL OND ALC mre opie c af a se Mararne tha ce oie ais oan Chel elteersiate, sve ler shaimacnsbavere oo E10 5.0 put 
SUECMEON LAIN OL Mrewtede Gy onetchsiejefeyentkcsoseicunceiaressle oske. oush Move obs) one, usu HeWeveneions s, eteve 6.4 put 
bet CERGOMALATINGH Gin Ah AioMeR | clo) Shc cttc oc shete © ero eteicvane, wuenecenete vaule ieiee, eilera'sal'eher oye Stetece 1.0 pul 


*Grid volts, 50; plate amperes, 0.5. 
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AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum Ratings: CCS ICAS 

DG PEATH VOLTAGE Sf ois ca trcais ce tee aloes ce einai ait aie ele 1250 max 1500 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®...........0..0% 200 max 200 max ma 
MAXIMUM-SIGNAL PLATE INPUTS... 0.2... cece eee cence 225 max 250 max watts 
PEATE) DISSIPATION”; hoccs cadets oe eet Cash aise oles 75 max 85 max watts 


Typical Operation (Values are for 2 tubes): 


DC. Plate Woltagetn ears care cetccre or eee malas alate inastetnce 1250 1500 volts 
DEGrid Voltage} 22h << ofan aetheseieadeak Sees —55 -67.5 volts 
Peak AP’ Grid-to-Grid Voltages 2.0 sen eine civic ates rie ie 290 330 volts 
Zero-Signal ‘DC Plate (Current. aco. 5< sias os ojcle)eeteanitie 2+ (0 oie 40 40 ma 
Maximum-Signal DC Plate Current..................5. 320 330 ma 
Effective Load Resistance (Plate to plate)............... 8000 9800 ohms 
Maximum-Signal Driving Power (Approx.).............. 4 5.5 watts 
Maximum-Signal Power Output (Approx.)............... 250 330 watts 


™ Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Carrier conditions per tube for use with a maximum modulation factor of 1.0 


Maximum Ratings: CCS ICAS 

DG PLATE WVWOMPAGE 5c calscc.cck oot bec ale eo ee 1000 max 1250 max volts 
DC ‘GRID VOLTAGE ©. 0, States ole tel etexe cles ols eo relevent sats -—200 max —200 max volts 
DC. PEATE; CURRENT | Os. clasnw-s sacstei eters a suoiete Sterevemee Oace «ie 160 max 200 max ma 
DC GRID! CURRENT ae ciao sinie lo eetoieiateieieciels acetal eistren ee iate ts 45 max 45 max ma 
PLATE INPUT. aie eis s olevenalers atarede aie teisians ei stecels Fei ieee 160 max 240 max watts 
PLATH DISSIPATION | sinsie = s,cle vieie o tists arate eee aioe cee eae oe Es 50 max 75 max watts 


Typical Operation: 


DG Plates oltave ss hc are wlale eis ct sia pia v oleietslaietolstals stotelele 1000 1250 volts 
DGC Grid: Voltage} x. & 2. scabs cise stellate wie ois ehetatemtentciats -195 —195 volts 

From vridresistor of <0 csicte- vs dele leiaic vos eyaieanie ose» ‘ 7000 7000 ohms 
Peak RE Grid Woltave...2. 0.8. becicue wiv Sosisierecee oe eles 350 350 volts 
DE Plate-Gurrens -o a. <0 . aeeionion eeaeiots ee sities ete ees 160 190 ma 
DC Grid. Current: (ApPDprox.) anges oe anterior eee 28 28 ma 
Driving Power (Approx:) ny. o sates os oe eee ee lane 9 9 watts 
Power Output (Approx) 52 alsi ascss ois = intsarie bles sheittenere tyseters 115 170 watts 


4 Obtained from grid resistor of value shown or from a combination of grid resistor and fixed supply. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy# 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DC PLATE VOLTAGE....... alale cretatake syavste Rieie's stare e Ong ore iehe 1250 max 1500 max volts 
DC’ GRID VOLTAGES. ti < <ts,s-0-aleleie crests pielaroiaie nists oor alata —200 max —200 max volts 
DC. PLATE CURRENT. 2 ccc s cc os Rica everototstele ololethisis ate sims : 200 max 200 max ma 
DC. GRID! CURRENT: ariniclalstle siclelsts 'eleleielaleinele'slaleielnin etsioraie 45 max 45 max ma 
(PLATE ENEUT cg gitp. clas © slcisis sot lalalaleintelelere el « nlcteterela(areluterate 240 max 300 max watts 
PLATE DISSIPATION..... AAAS OSD It CO oan ComcGn. 75 max 85 max watts 
Typical Operation: 
DC Plate Voltage...... eine wistt ears aia (oteia aiaie Ca efeterere tate atriate 1250 1500 volts 
DC Grid: Voltage 6 wii cictewteietete cetalerc tole leisip: siwleiejeiunntsyoreieie ata -115 -130 volts 

From jerid resistor Ofc .4.< sees se aee ne he slcine eiahan iets 2 3800 4000 ohms 

From: cathode resistor, Ofs. 2. cia s «oes ae ew eisiesiee' siecle 520 560 ohms 
Peak RE Grid Voltages) “ee. cu iictictea cere wie ele corer met cterecs 240 255 volts 
DC wWiate Currenteh..0 <<. s/oeeee- = sRceichaneioletakeislcincetals tetorete 190 200 ma 
OCiGrid. Current CApprox:). te. sss cumkhelacoemen steer 3 30 32 ma 
Driving: Power ((ANprox.)). 2.64200 <p cneeiwne eee ore 6.5 7.5 watts 
Power Output (Approx.) oso. .c- acas pee ems on Comes 170 220 watts 


# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used provided the positive peak of the audio-frequency envelope does not exceed 115 per 
cent of the carrier conditions. 

@ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 
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SELF-RECTIFYING OSCILLATOR OR AMPLIFIER—Class C 
Maximum CCS Ratings: 


iaNcl Gt 2G ED, MANGO, o nation oo Goouaodoe GOD Cadicod odd Copco’ BU OUD coco oR 1750 max volts 
DELGRIDEVOU TAGE area iert ic cet dalcle ators 2 Wore eters chile aol elekepelielel ele ievetereie ilele erie -125 max volts 
DCRR GAT HEGURREN Dit fa sorolett cal devo ccictere clenatioveter oh ossuelaysieiveie'e visveleie. ie, eneltilatsiers, » 125 max ma 
DD CACHIDECURREIN Toco caval lala have chs lone Pulole (en dpaleoValensheys oloieinile ellis) «9 lial susiiae 25 max ma 
PUATHRUNE UMiereenena seit oie ha siarel eta ok ovouslaiellocsier «| siete eitie rele soie te slsrelelat'a cots) #isiotous 240 max watts 
Lavo LB SEVEN OSPR mS GRO cha Oe ic BOS ID CIO OICLO OGIO Sicko OFS DOO ick 75 max watts 
Typical Push-Pull Operation at 50 Mc (Values are for 2 tubes): 

TAM ES, TA Eyes) VOI Et hao raisioeigithsions penerc n Ticiekae Sot capicid Odio oi odie pas coe DIOr 1750 volts. 
Giglol NOS ese i gp edadote oo dopee Go GanocdabOomTo oGop an canon Tr dcr 2000 ohms 
IDLERS CORSET ES, ye URI CIR NS Oh a oO Do oR ROIS Unc D5 Font Go Ooo ema eee: 250 ma 
Py CaGridi@urrent, (Ati Ul LOA) sco) cae crsgerslone 01/010) sus isi oleyehe, oe) eVohat vies ei sine oie ni si(e 35 ma 
Powers Obits (Ap DLOX.) etas se hieerea ciate oie ois alate Labs er Mt ehaotc) olist phallepel ovens tells wiles «ile 330 watts. 
Useful Power Output (Approx.)—75-per-cent circuit efficiency..........., 250 watts 


AMPLIFIER OR OSCILLATOR—Class C 
With separate, rectified, unfiltered, single-phase, full-wave plate supply 
Maximum CCS Ratings: 


DCR UATE OLA CE Mtr araiene teeneisteieie) siererialie le skeroua a s/(oe a) suche Giieraseels}sin} sues ts/'S\0).> 1125 max volts 
GEG RIDRVOUT AGH 4S opetai el « ctotecrciokersdayare crs) ae ood 6) ell stelersleceiisrstelte (ere alierelevsi eres -125 max volts 
PGMA THO LIB EINIT ig Moe oz) sheteinicie e saskekerero) oy storie icllabal sig eeke loys rteleis'e)a\"e¥sivels.s) 80 180 max ma 
VCR ID GC MIEREINGL Hey ato. cic © ate cokenoseHess sev eltaien eke ovienrteisa! dc henci"s) svsks xa lane 'ebeye.ievers ‘ 40 max ma 
PPA EU ENSU Repe pet eeeh ey ie tole) ic corral exe vi alietete ater otelaMie leite,fa a: cheat alte vehiatiete ost ser ahialia\iayn (ee 240 max watts 
PLAT HM ESSTBATION (eiciesc cle-s, raters’: susitnclies stehabete le Ghelotels) cheese hel: sit/dhals o s)s.0;0)0\'0° 75 max watts 


Typical Push-Pull Operation at 27 Mc (Values are for 2 tubes): 


CRP IAtCRVOLLAZ Orr actcistetic ceive ent nichelaie colo ora ln sioner Sere ele sole ool euavahehole eyeloke 1100 volts 
GEC BECCSTSDOGL) Setonets erie cerrernr ere ian cet eet ol alte re follstate ror sia ter a "ekedovetealelfel'sirejlcltaxenel »\ whe lols 2000 ohms 
CUP Ta ter@ rr elit oe. yc ciel onciel cacheteve exelote craps csi lah ascerattelnlegaoys steelteie "sheters ~ 360 ma 
DC Grid Curren’ CAG full load). srr. 25 eyets oo eas,» ncersleuel ole shone (owls <eitel sinensis wile 40 ma 
Owe OUbpuLsCA DITOR. ee olde ole wiehevsits covets) « hutouescle)</0iel/a » wieleie)o) oa) sisvele sieis'e 330 watts 
Useful Power Output (Approx.)—85-per-cent circuit efficiency ...........6. 280 watts 


OPERATING CONSIDERATIONS 


Type 8005 requires Small four-contact socket and may be mounted in vertical 
position with base down, or in horizontal 
TYPICAL CHARACTERISTICS position with pins 2 and 3 in vertical 


TYPE 8005 plane. OUTLINE 42, Outlines Section. 
Epg=l0VOLTS DC 


For operation at 80 Me, plate volt- 
age and plate input should be reduced to 
75 per cent of maximum ratings; at 100 
Me, to 60 per cent. 

When the 8005 is used in the final 
amplifier or a preceding stage of a trans- 
mitter designed for break-in operation and 
oscillator keying, a small amount of fixed 
bias must be used to maintain the plate 
current at a safe value. With a plate volt- 
age of 1500 volts, a fixed bias of at least 
—50 volts should be used. 

Plate shows a cherry-red color when 
tube is operated at maximum CCS ratings 
and an orange-red color at maximum 
ICAS ratings. 


50 


© 
PLATE VOLTS 
92CM-6280T 
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RCA Transmitting Tubes 


AVERAGE PLATE CHARACTERISTICS 


6 


12 


E2202" 
War 
AP 


PLATE AMPERES 
° 
® 


\ PLATE VOLTS (E,) 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in 

800 8 power supply of transmitting and in- 
dustrial equipment. Maximum peak 

inverse anode volts, 10,000; maximum 

average anode amperes, 1.25. Requires 


TyPE 8005 
Ef =l!0VOLTS DC 
Asie || Sa 
= \ 


920M -6279T 


NC 


NC 


Super-Jumbo four-contact socket and may be mounted in vertical position only, 
base down. OUTLINE 54, Outlines Section. Except for physical dimension and base, 


the 8008 is identical to type 872-A. 


POWER TRIODE 


Thoriated-tungsten-filament type having 
filament mid-tap used as rf power amplifier and 
oscillator. May be used with full input up to 
500 Mc. For operation at 600 Me, plate voltage 

80] 2-A should be reduced to 70 per cent of maximum 
rating. May be mounted in vertical position 
only, filament end down or up. OUTLINE 18, 
Outlines Section. Forced-air cooling is required 
when plate dissipation exceeds 75 per cent of 


the maximum rated value. Plate shows an orange-red color when tube is operated at maximum CCS 


ratings. The 8012-A is used principally for renewal purposes. 


FILAMENT VOLTAGE (AC/DC) 
FILAMENT CURRENT 


DrrREcT INTERELECTRODE CAPACITANCES: 


Grid to. plated so tein. atte Se oe cee cle tele ate cae eee nine Rane ete . 

Grid. to filament; mid=tapre Tus Telok s eka obese tenes ‘ 

Plate to filament mid-tap......... a ‘allah Seuho Indore (solver Swhasare Slee gha aie attta emcee : 

Class C 

Maximum CCS Ratings: Telephony* 
DC PLATE VOLTAGE....... Rerce tsi choatecers woctten Naser 800 max 
DC’ GRID ViOLTAGE 2 aah cc reece en ene eee ~—200 max 
DC) PLATS CURRENT Sie oe c.c sisie.s ociesiee ciehiels ceiver ete 65 max 
DGCiGRID CURRENTES saye ek ace oe welt vee asierdoe eames ees 20 max 


Class C 
Telegraphy# 
1000 max 
—200 max 
80 max 
20 max 


volts 
amperes 


put 
ppt 
upt 


RCA Transmitting Tubes 


AT HELNECL Mesa eRe n oo cite sie aisicsiten sions, tonal oucveuouereusendel dite 33 max 50 max watts 
A REP OISSIP ALTON wiereisacetcterehe tii ris ck <a ienskorde iets tare teener 27 max 40 max watts 


4 Carrier conditions per tube for use with a maximum modulation factor of 1.0. 

# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


POWER TRIODE 
Thoriated-tungsten-filament type 


having filament mid-tap used as rf fe 
power amplifier and oscillator. May be 8025 A 

G CAPS NEARER BASE used with full input up to 500 Me. For 

P CAPS NEARER BULB TIP operation at 600 Me, plate voltage 

should be reduced to 70 per cent of maximum ratings. Class C Telegraphy maxi- 
mum plate dissipation, CCS 40 watts with forced-air cooling, ICAS 30 watts with 
natural cooling. Requires Small four-contact socket and may be mounted in ver- 
tical position only, base down or up. OUTLINE 27, Outlines Section. When forced- 
air cooling is required, an air flow from a fan should be directed on the bulb. Plate 
shows an orange-red color when tube is operated at maximum CCS ratings and a 
bright orange-red color at maximum ICAS ratings. 


FILAMENT VOLTAGH (AC/DC)... 0... ssce00s Me peterseoN lolol shetiovel hekorerelevelecsts xe ; 6.3 volts 
Ey ADVEEIN Es CONTEC UTIN Toe te Peer IRW AN a oles, siete oh etetelis llelene e:(eieiel alates. oyede..ey'¥i.0he) susiake . 1.92 amperes 
AMP ELERIGATEONBE ACTOR Ata accicicsticn neva etetensrolete ele cle oiavel ate" stele (ons) eis" si se oreieteteuets 18 


DirEcT INTERELECTRODE CAPACITANCES: 


(Gti ie) WES. < smgum ced GOOD O Eo soe Ate. OIG CODD Rd ODDS OCU OCT OOnon 3.0 ppt 
Gridiromlamentinid=tapee sesiciee = sldica iets cleleMelelereisis cc joe els. oa (ayer cus. ey crevelle Zink put 
Po heELOR LA NICING ITIIG—=Ca Dei nies lenckere etn sraneialihe! siiokeler ole) ¢: slevioleisie) aves aiciereiele.s 0.4 ppt 
Class C Telephony“ Class C Telegraphy# 
Forced-Air Natural Forced-Air Natural 
Cooling Cooling Cooling Cooling 
Maximum Ratings: CCS ICAS CCS ICAS 
DC PLATE VOLTAGE...... 800 max 800 max 1000 maz 1000 max volts 
DC GRID VOLTAGE....... —200 max —200 max —200 max —200 max volts 
DC PLATE CURRENT..... 65 max 65 max 80 max 80 max ma 
DC GRID CURRENT....... 20 max 20 max 20 max 20 max ma 
IPCATHENPU fey sects «js crs s 50 max 33 max 75 max 50 max watts 
PLATE DISSIPATION....... 27 max 20 max 40 max 30 max watts 


4 Carrier conditions per tube for use with a maximum modulation factor of 1.0. 

# Key-down conditions per tube without amplitude modulation. Amplitude modulation essentially neg- 
ative may be used if the positive peak of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 


MEDIUM-MU TRIODE 


Seven-pin miniature heater-cath- 
ode type used as af amplifier and as rf 9002 
amplifier and oscillator at frequencies 

up to 500 Me. Class A: Amplifier 

maximum CCS plate dissipation (de- 

sign-center value), 1.6 watts. Direct interelectrode capacitances: grid to plate, 
1.4 uyf; grid to cathode and heater, 1.2 uuf; plate to cathode and heater, 1.1 puf. 
Requires Miniature seven-contact socket and may be mounted in any position. 
OUTLINE 5, Outlines Section. Except for interelectrode capacitances, the 9002 is 
electrically identical with type 955. 
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Outlines 


OUTLINES 1-10 


: ; -400"MAX. 
-400"MAX. -366" MIN. 
=I [366 MIN. 


VX pase mec 
3,” le" 
es 1.075" MAX be 
MAX +060 + Bf 
MAX. 
' 1+ , 
t w 
Wer 050" MAX. Me | oso" MAX. HAY A 
= UNTINNED TINNED 
3” 8 FLEXIBLE LEADS en b FLEXIBLE | LEADS 
i 7017” eon DIA. rm pe es DIA. 
-3- -4- -5- 


; 34" MAX. 


‘mi ill 


-6- 


"= Including eccentricity. 
* Measured from bulb seat to bulb-top line as determined by ring gauge of 0.210” + 0.001” I.D 
** Measured from base seat to bulb-top line as determined by ring gauge of 7/16” I.D. 
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cena RCA Transmitting Tubes - 


OUTLINES 11-19 


Yo MaAX, KK + 002” 
| Se 1058 _ 006’ 


.848"+.002” = 1Yj\g MAX. Ig 


Teiaak DIA. 
alg 314” 237, 
MAX. MAX MAX. 
7, wu“ 5 ” 
{732 34, ; 
ten 16 35; Py 
£32 MAX. 3°46 
Asa 
“ Tl 
13,21 | 
tag os 
14a MAX: j ” 
6 L aie, 1954 
U Saya MAX.. 
«MAX 
i == -|2- Sle 


058" 02 1A. 


2l a” a“ 
ep 


INTERNAL 
SHIELD 


Lap aad 


-|4- 
eNig pe 
1%¢ max. i SMALL 4 | oats 1 Ne! MAX. - 
{s} 6 
Cedex 
8 
Y ale" ” 
‘8 + MAX, MAX. 


.050"+.002” 
DIA. 


FLEXIBLE 
LEADS 
F,Fy &F 
; : ” fh 
1234.5 MAX: Rie + 335 TINNED 
Wise =18= -|9- 
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RCA Transmitting Tubes 


OUTLINES 20-28 


.080"+.003” 


ss 1943 MAX. CC 0567908 


600" * 088, 


We 
MAX. eae 
ihe” ae 46 
3,8 MAX MAX 
6 5 
INTERNAL 4%6 
SHIELD MAX, 
Lease MAX; 
—20— -—2I- 
2Me MAX—*1 SMALL CAP 157g" MAX. cy 
£2 
3%," 36 
MAX, Ye 
! ” 
4's 
MAX. 
= aye = 
Ye MAX. “ 
2% 246 MAX: 
<2 3 = -24-- -—25- 


SMALL 
(rs 


* Zone where condensed-mercury temperature should be measured. 
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2 isan 


-29- 


2'%g MAX: 


MEDIUM 


s — CAP 


RCA Transmitting Tubes 


OUTLINES 29-37 


a, 
SKIRTED SMALL 216 Mel Cane 


23/4’ MAX. 


-30- =a\- 


2%6 MAX.>| MEDIUM | 
Ue car 


INTERNAL 


VEY MEDIUM 
AX: 
2%6 M Pale 


” 
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RCA Transmitting Tubes 


OUTLINES 38-46 


ah a 
2 46 MAX—A yepium 26 MAX:—*) MEDIUM 
oly Max TWO = CAP = 
*—2°'%6 “—*] SMALL CAPS ws 
—— 
P G = 
3" 
6%, 
MAX. 


-38- 


=r Re 
2 46 MAX] ueoum 2%. vat at 
_|-CAP Ee almncoe 


a i > 
2g MAX: 0.058” 26 MAX] mepium 
"43451 + 0.002 -0.006 zim CAP 

a Jon DIA 


~ 4 4 = 
* Zone where condensed-mercury temperature should be measured. 
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OUTLINES 47-52 


ro S, av) 
2M6 es SMALL aac. Tt 
ICAP 


2% 6 MAX MEDIUM 
UT CAP 


2%6 MAX.—= MEQIM 


6 
a 


ty 


8 Zone where condensed-mercury temperature should be measured. 
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MEDIUM 
P 


GT 30 BULB 
WITH TI6 ARM 4” 


RCA Transmitting Tubes 


OUTLINES 53-56 


SKIRTED 
MEDIUM 
— CAP 


o 


7 2 TERMINALS 


£¥_" 
8 437% .003” 
2 TERMINALS 


* Zone where condensed-mercury temperature should be measured. 
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' 
il ‘ 
.120”MAX. .567"+.003”. Hi 


ee ee eS 


” 
2 Ng MAX] MEDIUM 


© Ye MAX—>| MEDIUM 
iS Bas CAP 


“ 
4 
MAX, 


3'346 ae 
Pp: 


194 max: 


SADDLE. 
MEDIUM [ 


RCA Transmitting Tubes 


OUTLINES 57-61 


‘SKIRTED. MEDIUM 
5 CAP 


WOOO OOM | | 
EDIE ae 


Se raga Soar Ente. 


* Zone where condensed-mercury temperature should be measured. 
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RCA Transmitting Tubes = 


OUTLINES 62-64 


7a" 
2YQ" 


SKIRTED 
LARGE 
CAP 


EET es 


-64- 


S Zone where condensed-mercury temperature should be measured, 
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a eat 


.312"MAX 


220.020" .025” MAX: 


q aan 


tos igeial a 
-016 +.002-.00! DIA: 
2 HEATER TERMINALS 


~65- 


+8120”+4 0035 


| &—UNTINNED 


e115" +.040" AT 
TERMINAL TIPS 


RCA Transmitting Tubes 


OUTLINES 65-68 


187” MAX, 


.312”MAX. 
250"t.003” 


” 


-250"4,003" 
Mees 220"t.020” .025’MAX. 


.04.0"MAX: 


1t6+.002*.001D1A- 
2 HEATER TERMINALS 


-66- 


p<'87"MAX, 


-250'+.003” 


P 400"MAX. 


687'MAX. 


-250"+.003” 


080" MAX. 
UNTINNED , 


-5"+.040" AT 


TERMINAL TIPS 


.865"t 015" 
; 980" ) 
MAX. 
425'MAXn AN) 
rrequency < 
ADJUSTMENT, 
igs ere OUTPUT TERMINAL 
4 ORI —is*2003"D1A. 
2834062” =F lp—os"t010 Via 
Poet ANS 325” 
x :200"MIN. MIN. 
ah oe 
ee al :290".015 MAX. 
Sra praccenes: 
+. +.015” 3 f 
roe ig ial Ui ¢ 
‘o124.003" b<—8120"+.0035 
Gea Re aI le—.400’max. 270"MAX 
2 . = . 
+. K ies ” 
NOs .250"s.003” ——— ‘fin. 
400” 040” KL__[e—0"-150"_¢— 
= R MAX. MAX. be 305" +.010” 
BEC MAN. L cao" max th HF ogo"Max. 
M1S"+,020°AT [EX UNTINNED [S00 nacs UNTINNED 
260”, TERMINAL TIPS 921”#002" pin Sieh ey .016"+4002”-.001” DIA. 
+0307, OO lan { Z| J 2 HEATER TERMINALS 
-.060 => 


-67- 


% Applies to type 6562 only. Type 


2 HEATER TERMINALS | 


CATHODE TAB 
-010"x 100” * 


-68- 


5794 does not have cathode tab. 
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OUTLINES 69-72 


[<—1.625"t.010* 
ha _| 7 


5 a 7 1 
2%, -4697 .365'MIN. “30 
mek | ke. Fpapntoer Pee 
” 
U'345°MAX. 
25/545 MAKE_NO CON= 
NECTION TO 


660" +.008” 


he eS 
e H ” 
| 256, R fees’Min. : 
H LA - 
220 008| [L. l L—1.425%.008 
.218"4,.005 


-69- -70- 


Wt %ea>| 


1.750"t.01 o> 


PLATE 
FLANGE 


GRID TERMINAL 
{NOTE 1) 
1.375°+.007* 


Nowy | 

CATHODE AND = 

HEATER TERMINAL 
(NOTE 1) 


-370”MIN 
2 ING——= 
—SEE NOTE 2 byt 


—059" +.002"-.006"DIA. A 
VgMAX. athe 


HEATER TERMINAL 
(NOTE 2) 


PLATE. *°%32. 
FLANGE oppo A 
are 
+¥32° 


1.8000"s.0005” CATHODE AND 
1.5600”+.0005” TERMINAL 
1.3950"+.0005" (NOTE !) 


Li) aie 
+ [| hve" max. 
“le—"4 _.3850"2.0005” hai. T=SEE NOTE 2 


H + 002” 
Ane TERMINAL 
NOTE 


— 
S 1059'5 05g" DIA: 
A i z ‘ 
GAUGE Go fe 2000" +.0005” M 
Fane 3810" s.0008 
n+ OO" L iY N43e9” 2001", “72 
3757001. A389" SO Ot 


NOTE 1: With the cylindrical surfaces of its grid and cathode terminals clean, smooth, and free of 
burrs, the tube will enter a gauge as shown in sketch Gi. The four cylindrical holes Hi, He, Hs, and Hy, 
have axes coincident within 0.0005”, lengths determined from the dimensional outline, and successively 
smaller diameters as shown in the sketch. The plate flange will be entirely engaged by hole Hi, and the 
contact surface of the plate flange will seat on the shoulder between holes Hiand He. The plane surface 
of this shoulder is 90° + 2’ to the axes of the holes. Seating is determined by failure of a 0.005” thick- 
ness gauge, 14’ wide, to enter more than 1/16” between the shoulder surface and the plate contact sur- 
face. With the tube properly seated as described above, the grid terminal will be entirely engaged by 
hole H3, and the cathode terminal will be engaged by hole Hs to a depth of at least 14”. 


NOTE 2: Concentricity of the heater terminal with respect to the cathode terminal is determined by a 
gauge as shown in sketch Ge. The cylindrical hole Hs and the annular hole Hs have axes coincident 
within 0.0005’. The cathode terminal and the heater terminal will enter this gauge to a depth of 34”. 
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OUTLINES 73-76 


2.000"+.020” 
566" _ RADIATOR 
£.007 ey inc we 
a 
p 


2.056”+.006" 
W713 £007” 
——|—.125”+.004” 


|e —HEATER 


mak 


Wao 
CATHODE — HEATER, 42k 
TERMINAL (NOTE 3) |\ 


Ss 
i fos % NOTE 2 
1236” |, { 
Wee MAX.,975” 
"2 MIN. .637” (Hi! 
tie MAX. 
; 25 
4 Pal rere |e 
a £.010 + Vp 
16 
5y0 MIN. RADIATOR 
MIN* — ¥I 
baal 
9,.’* \’=14 NF. CLASS 2 
“6 + THREAD 
MIN. 5 =o 
f G2 Gi FL SS 732 MIN. = I 
| =, 366".010" Jet an (NoTES 426) |4 
” Pg : 2.000’+.010% 
2% MAX. * STRAIGHT SIDE 
AVAILABLE FOR 
CONTACT STs 
== ° 


c| Er 
EXHAUST TUBE ” 
CAP — MAKE NO Z20MAK- 


CONNECTION 


PLATE / 
UL 


FILAMENT LEADS 
ARE IDENTIFIED / 
BY AN“F” ON 

FILAMENT SEALS 


Byte 
1%q MAX. 
GRID N22 


RADIATOR 

GRIO-N2?i LEADS 

ARE IDENTIFIED 
BY A ‘“G’”O 
GRID SEALS 
2 HOLES 


N227 DRILL— 
. 144” DIA. 


.075"+.005” DIA, 


-75- 
NOTE 1: Maximum eccentricity of the axis of the 
grid-terminal flange with respect to the axis of the 
plate radiator is 0.040”, measured within 1/32" of 
the bottom of the radiator. 
NOTE 2: Maximum eccentricity of the axis of the 
heater terminal with respect to the axis of the 
cathode-heater terminal is 0.020’. | 
NOTE 38: Maximum eccentricity of the axis of the ! 
cathode-heater terminal with respect to the axis of 
the grid-terminal flange is 0.020”. 
NOTE 4: Surface of annular area indicated by “A’’ on bottom of radiator is in the same plane within 
0.005’, as determined by a gauge 1/16” wide and 0.005” thick. This gauge will not enter more than 
1/16” with the bottom of the radiator resting on a flat plate. 
NOTE 5: Surface of annular area indicated by “‘B” on the grid-terminal flange is in the same plane 
within 0.008’’, as determined by the gauge method described in Note 4. 
NOTE 6: Surface of annular area indicated by ‘‘A’”’ on bottom of radiator is parallel within 0.030” to 
the surface of the annular area indicated by “‘B’”’ on the grid-terminal flange. 
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Tube-Part Materials Used in 
RCA-813 Beam Power Tube 


1. MEDIUM METAL CAP—nickel-plated brass —molybdenum 
2. SHORT RIBBON PLATE CONNECTOR— 10. BULB OR ENVELOPE—hard glass 


molybdenum 11. BEAM-FORMING ELECTRODE—nickel 
3. FILAMENT SUPPORT SPRINGS—tungsten 12. PLATE-SUPPORT SPACER—ceramic 


4. MOUNT SPACER—nickel-chromium sirip 13. BOTTOM SHIELD DISK—nickel 


5. MOUNT SUPPORT—ceramic 14. FILAMENT CONNECTOR—nickel-plated 
6. TOP SHIELD—nickel steel 


7. HEAVY-DUTY FILAMENT—thoriated 15. DIRECTIVE-TYPE GETTER 


tungsten 16. MOLDED-FLARE STEM—hard glass 


8. PLATE—zirconium-coated graphite 17. GIANT BASE—nickel-plated brass with 
9. ALIGNED-TURN CONTROL GRID (GRID ceramic insert 


No. 1) AND SCREEN GRID (GRID No. 2) 18. TUNGSTEN-TO-GLASS SEAL 


232 


Circuits 


The circuits presented in the fol- 
lowing pages have been included in this 
Manual primarily to illustrate the use of 
generictubetypesin diversified transmit- 
ting and industrial applications. These 
circuits have been conservatively de- 
signed and are capable of excellent per- 
formance. Although relatively few cir- 
cuits are given, it is often practical to 
use a portion of one circuit in combina- 
tion with portions of other circuits to 
obtain a design meeting specific require- 
ments. In general, almost any circuit 
shown using a triode, beam power tube, 
or pentode type is equally suitable for 
any other tube type in the same generic 
group, provided the necessary revisions 
are made to meet the ratings of the 
tube used. 


Electrical specifications are given 
for the circuit components to assist those 
interested in home construction. Lay- 
outs and mechanical details are omitted 
because they vary widely with the re- 
quirements of individual set builders 
and with the sizes and shapes of the 
components employed. 


The results that may be expected 
by those undertaking construction of 
any of these circuits depend as much on 
the quality of the components selected 
and on the care employed in layout, 
construction, and adjustment as on the 
circuits themselves. 


Variable-Frequency Oscillator (3.5-4.0 Mc). . . . « - 
Crystal Oscillator for Fundamental Output ‘ 


Crystal Oscillator for Harmonic Output 


Triode Amplifier, Class C Telegraphy Service ; 
Beam Power Tube Amplifier, Class C Telegraphy ecvice ‘ 
Push-Pull Triode Amplifier, Class C Plate-Modulated Service. 
Push-Pull Beam Power Tube Amplifier, Class C Plate-Modulated Servite 
Class B Push-Pull Triode Modulator (590 watts) 

Class B Modulator with Type 807 in Special Triode Connection (120 ay ey 
Electronic Bias Supply, 30 to 80 Volts (200 milliamperes) . 

Two-Meter Transmitter for Fixed or Mobile Operation (10 matte) ee 
Ten-Meter Transmitter for Mobile Operation (1] watts) . . . . . 
462-Megacycle Transmitter for Fixed or Mobile Operation . . . . 


Oscillator for Dielectric Heating (27 Mc) 


Oscillator for Induction Heating (450 kc) Mens 
VHF Oscillator for Dielectric Heating (160 Mc) 6. SUE oR pepe 


The voltage ratings specified for 
capacitors are the minimum de working 
voltages required. Where paper, mica, 
or ceramic capacitors are called for, there 
is no objection to using capacitors hay- 
ing higher voltage ratings than those 
specified, except insofar as the physical 
sizes of such capacitors may affect equip- 
ment layout. However, if electrolytic 
capacitors having substantially higher 
voltage ratings than those specified are 
used, they may not “‘form’’ completely 
at the voltages present in these circuits, 
with the result that the effective capaci- 
tances of such units may be below their 
rated values. The wattage ratings speci- 
fied for resistors assume methods of con- 
struction that provide adequate ventila- 
tion; compact installations having poor 
ventilation may require resistors of 
higher wattage ratings. 

Information on the characteristics 
and application features of each tube 
will be found in the Tube Types Section 
of this Manual, or, for the receiving-type 
tubes, in the Tube Types Section of the 
RCA RECEIVING TUBE MANUAL. 
This information, as well as the material 
in the early sections of this Manual on 
installation, application, and operation 
of power and rectifier tubes, will prove 
of assistance in understanding and uti- 
lizing the circuits. The following circuits 
will be found in the subsequent pages: 


Circuit No. 
4-1 
4-2 
4-3 
4-4 
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(4-1) 


RCA Transmitting Tubes 


VARIABLE-FREQUENCY OSCILLATOR 


Frequency =3.5 to 4.0 Mc (80 meters) 


Ci=15 uf, ceramic, zero 
temperature coefficient 

C2=100 uuf, ceramic, negative 
temperature coefficient 
750 PPM 

C3=6-75 puf, trimmer, air gap 
0.015 inch, Hammarlund 
APC-75 or equivalent 

C4=10-75 uyf, trimmer, air gap 
0.060 inch, Bud GE-2014 or 
equivalent 

Cs Cs=0.001 upf, silver mica, 
500 v. 

C7=100 uyf, silver mica, 500 v. 

Cs Co Cu Cis Cu=0.01 uf, disk 
ceramic, 600 v. 

Cio=15 up, silver mica, 500 v. 


TYPE 
Cio. 6 AGT 


Cr=20 uf, electrolytic 450 v. 

C15 Cis=3-30 uuf, trimmer, mica 

Ji=Closed-circuit jack for key 

J2=Coaxial receptacle for P 

Li=28 turns of No. 18 Enam. 
spaced over 23 inches on 
134-inch diameter ceramic 
form, National XR-13 or 
equivalent 

Le L3=2.5 mh, 125 ma, rf choke 

Lu=8 henries, 80 ma, choke 

Ls=No. 26 Enam., close wound 
for 13/16 inch on 1-5/16- 
inch diameter (B & W Mini- 
ductor 3016 or equivalent 
may be used) 

Le=8 turns No. 18 hookup wire 
wound on L; at “‘cold”’ end 
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Output =3 watts (approx.) 


= IMPEDANCE 
LINE 


Ql6E y 
ee ce 
LOW: 
ce) 


L7=56 turns No. 26 Enam. ran- 
dom wound for approx. 34 
inch on 1 %-inch-diameter 
coil form 

Ls=3 turns No. 18 hookup wire 
wound over “‘ground” end 
of Lz 

P=Coaxial plug for Jo 

Ri R3=100000 ohms, 0.5 watt 

R2=27000 ohms, 0.5 watt 

Rs=2000 ohms, 10 watts 

Rs=100 ohms, 0.5 watt 

Rs=15000 ohms, 1 watt 

T=Power transformer; 
350-0-350 volts rms, 90 ma; 
5 volts rms, 2 amperes; 6.3 
volts rms, 3.5 amperes 


RCA Transmitting Tubes 


(4-2) 
CRYSTAL OSCILLATOR FOR FUNDAMENTAL OUTPUT 
TO Zs 
£3\(__» MULTIPLIER 
TYPE 5763 OR BUFFER 
xD (F) 
C4 
O +250 V 
N7V AC 40 MA (APPROX.) 
Ci C4=0.005 uf, mica, 600 v. be in range of 10 to 100 yyf), L=Tune to fundamental 
Co=1.0 pyuf per meter (approxi- 600 v. frequency f with Cz 
mate value for resonance at Cs=3-30 ppf air padder. (Nor- Ri=27000 ohms, 0.5 watt 
frequency f), variable, air gap mally omitted. Use only if it R2=47000 ohms, 0.5 watt 
0.015 inch is desired to vary operating T=Filament transformer 
C3=50 upf (approx.), mica (may frequency slightly from X=Crystal 
erystal frequency) 
(4-3) 
CRYSTAL OSCILLATOR FOR HARMONIC OUTPUT 
TYPE 5763 
OR 6417 
RF 
8.9 OUTPUT 
: rs _ (NF) 
Xe (F) 
"I7V AC 250V 
40 MA 
(APPROX, 
Ci=8-35 uyf, air trimmer frequency 2f, 3f, or 4f), L3=2-turn link at rf ground 
C2=200 py, silver mica, 500 v. variable air gap 0.023 inch end of Le 
Cs C5=0.01 uf, disk ceramic, Ii=2.5 mh, rf choke Ri=100000 ohms, 0.5 watt 
600 v. Le=Tune to harmonic , R2=22000 ohms, 0.5 watt 
Cs=1.5 puf per meter (approxi- frequency 2f, 3f, or 4f with T=Filament transformer 
mate value for resonance at Ca (See note) X=Crystal 


NOTE: For tank-coil design information, refer to Parallel-Tuned Tank Circuits in the Power-Tube Circuit- 
Design Considerations Section 
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(4-4) 
TRIODE AMPLIFIER 
Class C Telegraphy Service 
TYPE 8000 
ae sag O © 
7 VAC —~2500V * 
300 MA 
Ci=0.0005 uf, mica, 1500 v. Cs=0.75 puf per meter per M:1=Milliammeter, 0-100 ma, de 
C2 PA ie Cs=0.002 uf, mica, section (approximate value Mo2= Milliammeter, 0-500 ma, de 
600 for resonance at frequency f) Ri=6000 ohms, 20 watts 
Ce CeO. 002 uf, mica, 5000 v. F=Fuse, 0.5 amp R2=50 ohms, center-tapped, 
C7=5-10 upf, neutralizing Li=2.5 mh, 100 ma, rf choke wire-wound 
capacitor, air gap 0.3 inch L2=1 mh, 600 ma, rf choke T=Filament transformer, 10 v., 
min, Ls=Tune to frequency f with Cg 4.5 amp, insulated for 2500 v. 


Ls=2-turn link at center of Ls 


Keying Circuit: Because this circuit is at a high de voltage, a relay-type circuit should be used for keying, 


(4-5) 
BEAM POWER TUBE AMPLIFIER 
Class C Telegraphy Service 
RF 
INPUT 
@) 
X 
7 VAC 630 V 
200 MA (APPROX.) 
Ci=4-50 uyf, trimmer, air gap 60 Me use lowest value which Mi=Milliammeter, 0-10 ma, de 
5 inch will permit tuning over de- Mo2= Milliammeter, 0-200 ma, de 
Ce Cs C4=0.01, disk ceramic, sired range), air gap 0.075 Ri=5100 ohms, 1 watt 
600 v. inch min. R2=390 ohms, 10 watts 
Cs=0.005 uf, mica, 1500 v. F=Fuse, 0.25 amp R3=15000 ohms, 10 watts 
Cce=2 wuf per meter (approx- Li=25 mh, rf choke Ri=25000 ohms, 20 watts 
mate value, including tube L2=Tune to frequency f with Cs T=Filament transformer, 
output capacitance, for reso- L3=2-turn link at rf ground end 6.3 v., 1.25 amp 
nance. For operation above of Le 
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(4-6) 


RCA Transmitting Tubes 


PUSH-PULL TRIODE AMPLIFIER 
Class C Plate-Modulated Service 


Ta TiaNAC, = 1250V 


Ci Cs Cs=0.005 uf, mica, 600 v. 


C2=2 wut per meter per section 
(approximate value for 
resonance at frequency f), 
air gap 0.026 inch, min. 

C3 Cs=4-10 wyf neutralizing 
capacitor, Hammarlund 
NC-75 or equivalent 

C7=0.002 uf, mica, 5000 v. 


TYPE 8l2-A 


& 


Cs=1.5 wuf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 
0.170 inch min. 

F=Fuse, 0.5 amp 

Li=8-turn link at center of Le 

L2=Tune to frequency f with C2 

L3=2.5 mh, 500 ma, rf choke 

Lu=Tune to frequency f with Cs 
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FROM 7 
MODULATOR 


L;=38-turn link at center of Lu 
Mi= Milliammeter, 0-150 ma, de 
Mo= Milliammeter, 0-500 ma, de 
R=1650 ohms, 20 watts 
Ti=Filament transformer, 
6.3 v., 8 amp 
T2= Modulation transformer, 
125 watts audio level 


(4-7) 


RCA Transmitting Tubes ——_—_ 


PUSH-PULL BEAM POWER TUBE AMPLIFIER 
Class C Plate-Modulated Service 


N7VAC 


Ci=0.005 uf, mica, 600 v. 

Co=2 wuf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 
0.030 inch min. 

C3 C4s=0.002 uf, mica, 500 v. 

Cs Ce=0.003 pf, mica, 5000 v. 

C7=1.5 upf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 


“45V +C +350V 
= Ey 80 MA 


0.175 inch min. 
Cs=0.002 uf, mica, 6000 v. 
Cs=4 uf, electrolytic, 600 v. 
F=Fuse, 1 amp 
Li=38-turn link at center of Le 
Le=Tune to frequency f with C2 
L3=6 henries, 150 ma, rf choke 
Ls=1 mh, 600 ma, rf choke, 
National R-175 or R-1540, 
or equivalent 
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FROM 
MODULATOR 


+2000 V 
400 MA 


L;=Tune to frequency f with C7z 
Le=3-turn link at center of Ls 
Mi= Milliammeter, 0-800 ma, de 
M2= Milliammeter, 0-50 ma, de 
R=4000 ohms, adjustable, 
wire-wound, 25 watts 
Ti=Filament transformer, 
10 v., 10 amp 
T= Modulation transformer, 
150 watts audio level 


— v= 


RCA Transmitting Tubes 


(4-8) 
CLASS B PUSH-PULL TRIODE MODULATOR 
Power Output 590 Watts (Approx.) 
AF AF 
INPUT OUTPUT 
420 MA (MAX. SIG.) 

M=Milliammeter, 0-500 ma, de primary to one-half secondary Ts= Modulation transformer, 
Ti=Driver Transformer, plate- 1.5 to 1 (Note 2) load impedance 11000 ohms 
to-plate impedance 1500 T.=Filament transformer, plate-to-plate; turns ratio 

ohms, turns ratio of total 10 v., 9 amp, center-tapped depends on modulating im- 


pedance of modulated stage 
NOTES: 1. This voltage should be obtained from a low-impedance source such as a battery or a power 
supply having a minimum bleeder current of 100 ma and a minimum filter output capacitance of 150 uf. 
2. As the driver for this modulator stage, a circuit having a low output impedance and an output of 
approximately 25 watts is reeommended. For this circuit, four 2A3’s in push-pull-parallel Class ABui, 
operating with a plate voltage of 300 volts and a fixed bias voltage of -62 volts, with the indicated driver 
transformer Ti, may be used. 


(4-9) 
CLASS B MODULATOR 
WITH TYPE 807 IN SPECIAL TRIODE CONNECTION 
Power Output 120 Watts (Approx.) 
TI 
AF AF 
INPUT OUTPUT 
+750 V 
7 VAC 250 MA 
Ri R2=20000 ohms, 1 watt, Stancor A4761 or equivalent turns ratio depends on modu- 
carbon T.= Modulation transformer, lating impedance of modu- 
Ti=Driver transformer, turns audio level 120 watts lated stage 
ratio of total primary to (approx.), primary 6650 ohms T3=Filament transformer, 
one-half secondary 1:1.25; (approx.), center-tapped; 6.3 volts rms, 1.8 amp 


NOTE: As the driver for this modulator stage, a circuit having a low output impedance and an output 
of approximately 10 watts is recommended. For this circuit, with the indicated driver transformer Ti, 
two 2A3’s in push-pull Class ABi operating with a plate voltage of 300 volts and a cathode-bias resistor 
of 780 ohms may be used. 
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(4-10) 


RCA Transmitting Tubes 


ELECTRONIC BIAS SUPPLY—30 TO 80 VOLTS 
For de grid-current values to 200 milliamperes 


N7V 


Ci=20 uf, electrolytic, 450 v. 

C2=20 uf, electrolytic, 150 v. 

L=8 henries, 50 ma, choke 

Ri=Current Balance Control, 
5000 ohms, 25 watts, wire- 
wound (Adjust for 60 volts 
across Rs) 


R2=24000 ohms, 0.5 watt 

R3=68000 ohms, 0.5 watt 

Ri=3000 ohms, 5 watts, wire- 
wound 

Rs=270000 ohms, 0.5 watt 

Re=120000 ohms, 0.5 watt 

R7=Bias control, potentiom- 
eter, 100000 ohms 
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Rs=27000 ohms, 0.5 watt 

S=Switch, single-pole, single- 
throw 

T=Power transformer, 
350-0-350 volts rms, 50 ma; 
5 volts rms, 2 amp; 6.3 volts 
rms, 3 amp 


—— 
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TWO-METER TRANSMITTER FOR FIXED OR MOBILE OPERATION 
Power Output 10 Watts (Approx.) 


2nd TRIPLER 
(34) TYPE 6AK6 


OSCILLATOR- 


TRIPLER 
TYPE 6AK6 
x iY ee Ry 
— ae g 
() = 
. MI} ) 


eo) 
v 
fa) 
nN) 
| 


Ci=150 pupf, mica, 600 v. 

C2 Cs C2xx=0.005 uf, disk 
ceramic, 600 v. 

C3 C4 Ce Cz Cio Cu=0.004 uf, 
disk ceramic, part of twin 
capacitor, 600 v. 

Cs Cw=0.005 uf, disk ceramic, 
1000 v. 

Co=10 pf, mica, 600 v. 

Cis C14 Cig Coo=3-25 pyf, trim- 
mer, air gap 0.015 inch 

Cis=100 upf, mica, 600 v. 

Cis=4-30 upf, trimmer, ceramic 

Ci7=47 upf, mica, 600 v. 

Cis=500 put, ceramic, feed- 
through, 500 v. 

Cu=25 uf, electrolytic, 25 v. 

J=Coaxial connector 

Li=15 turns of No. 18 Enam, 
close wound on 14-inch 
diameter form, National 
XR-50 or equivalent, slug 
tuned 

Ie=5 turns of No. 14 Enam. 
spaced over 11/16 inch on 
4%-inch diameter form, 
National KX R-50 or equiva- 


SPEECH 
AMPLIFIE 
TYPE 6cc7 Sok 
7 2 
AY, 
Ri4 


lent, slug tuned 

L3=40-inch length of No. 32 
Enam. close wound on 44-inch 
diameter form, rf choke 

L4=5 turns of No. 14 Enam. on 
14-inch diameter, space 
between turns equal to wire 
diameter 

Ls=8 turns of No. 14 Enam. on 
14-inch diameter, space be- 
tween turns equal to wire 

. diameter 

Le L7=40-inch length of No. 32 
Enam. wire wound on 44-inch 
diameter form, rf choke 

Ls=3 turns of No. 10 Enam. on 
34-inch diameter, winding 
length 114 inches 

Lo=1 turn of No. 10 Enam. on 
1-inch diameter 

M= Microphone, single button, 
carbon 

Ri=100000 ohms, 0.5 watt 

Re Ra Re Rs=1000 ohms, 
0.5 watt 

Rs Rz Ris Riz=47000 ohms, 
0.5 watt 
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C14 
Riz Cig |Ci7 


CLASS B MOD. 


TYPE 1635 
OR 6N7-GT 4 


DOUBLER RF AMPLIFIER 

TYPE 5763 (18) TYPE 2E26 
oir F 

Cg oL5 

8 — S 

9 L6S 5 
SO 207 13456 (is #) 
Nias Gist Nas 

Se) Rio 2 


Rs=3300 ohms, 0.5 watt 

R 9=82000 ohms, 1 watt 

Rio=68 ohms, 0.5 watt 

Ru=22000 ohms, 0.5 watt 

Ri2=33000 ohms, 1 watt 

Ris=20000 ohms, 1 watt 

Rus= Volume control, 
potentiometer, 1 megohm 

Ris=560 ohms, 0.5 watt 

Ti1=21.25 Mc TV sound if trans- 
former, RCA-206K1 or 
equivalent 

T2= Microphone-to-grid trans- 
former, primary 200 or 70 
ohms, secondary 80000 ohms, 
Stancor A4705 or equivalent 

T3= Driver transformer, turns 
ratio primary to one-half 
secondary 5.2:1, Thordarson 
T20D76 or equivalent 

Ts= Modulation transformer, 
audio level 10 watts, primary 
10000 ohms, center-tapped, 
secondary 4500 ohms, Thor- 
darson T21M52 or equivalent 

X=Crystal, 8 Mc 
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RCA Transmitting Tubes 


TEN-METER TRANSMITTER FOR MOBILE OPERATION 
Power Output 10 Watts (Approx.) 


OSCILLATOR- 


Sebel ata 
8,90 | 
x Cc = 
(SS) Ry 
(F) Re 


R8& 


F 


TO | aL 
POWER 
SUPPLY ESO B® 


6.3V 300V 
150 MA 


Ci=15 ppf, mica, 500 v. 

C2=50 uyf, mica, 500 v. 

Cs Cz Cs C9=0.001 yf, mica, 
500 v. 

C1=4-25 uyf, variable, air gap 
0.030 inch 

C5=50 uuf, ceramic 

Cs=100 pyuf, mica, 600 v. 

Cio=5-50 ywuf, variable, air gap 
0.071 inch 

Cu=5-100 yyf, variable, air gap 
0.015 inch 

Cr=50 uf, electrolytic, 6 v. 

C=10 uf, electrolytic, 25 v. 

Cuz Cis=0.01 uf, paper, 400 v. 

Cis=20 uf, electrolytic, 25 v. 

Ci;=4 uf, electrolytic, 300 v. 

F=Fuse, 3 amp 


INPUT & PHASE 
INVERTER STAGE 


ANTENNA 
RELAY 


MODULATOR STAGE 
> TYPE 


000000000000000 


*SEE NOTE 


Ji=3-circuit microphone jack 

J2=Closed-circuit jack 

J3=Coaxial connector 

Li L3=2.5 mh, rf choke 

Le Ls=10 turns on 34-inch 
diameter, winding length 1% 
inches, made from B & W 
Miniductor 3010 

Lu=21 wh, choke, Ohmite Z28 
or equivalent 

Ri Ro Rio=100000 ohms, 
0.5 watt 

R2=500 ohms, 1 watt 

R3=66000 ohms, 2 watts 

R4=20000 ohms, 1 watt 

R;s=68 ohms, 0.5 watt 

Re Ris=10000 ohms, 2 watts 

R7z=Potentiometer, 1000 ohms, 
wire-wound, 2 watts 


Rs=3300 ohms, 0.5 watt 

Ru Riz=200000 ohms, 0.5 watt 

Rw»=15000 ohms, 0.5 watt 

Ru=250 ohms, 2 watts 

Si=Switch, double-pole single- 
throw 

S2= Momentary push-switch, 
normally closed 

Ti= Microphone-to-grid trans- 
former, primary 100 ohms, 
secondary 60000 ohms, 
Stancor A-4706 or equivalent 

T2= Modulation transformer, 
audio level 10 watts, primary 
10000 ohms center-tapped, 
secondary 4500 ohms, Thor- 
darson T21M52 or equivalent 

X=Crystal 7 Me (approx.) 


NOTE: Neutralizing connection is made to pin 2 of socket. Base pin 2 of 5763 has no internal connection. 
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(4-13) 


RCA Transmitting Tubes 


462-MEGACYCLE TRANSMITTER FOR FIXED OR MOBILE OPERATION 
Power Output 20 Watts (Approx.) 


C1 C2=2.2-8.0 uf per section, 
variable, butterfly, air gap 
0.017 inch, Johnson 9MB11 
or equivalent 

C3 Cs=2.7-10.8 wut per section, 
variable, butterfly, air gap 
0.017 inch, Johnson 11MB11 
or equivalent 

C4=1.5-5.0 upf, variable, air gap 
0.017 inch, Johnson 5M11 or 
equivalent 

Ce Cz Cs Co Cro Cir Cr2 Cis=1500 
put, feed-through ceramic, 
Erie 862-152 or equivalent 


Li=1 turn of No. 10 base copper 
wire, wound on %-inch 
diameter 

Le L3=1% turns of No. 10 base 
copper wire close-wound on 
-inch diameter. Le and Ls 
are spaced to accommodate Li 

La Ls Ls Lo=Silver-plated cop- 
per rod 3/16-inch diameter 
approximately 3 inches long. 
Rods of each pair spaced 
11/16 inch on centers 

Le L7=Silver-plated copper rod 
3/16-inch diameter approxi- 
mately 114 inches long. Rod 


spaced 1 inch on centers 

Lio=1 turn of No. 8 silver- 
plated copper wire approxi- 
mately 1 inch square 

Lu Li Li3 Lu Lis=RF choke, 
Ohmite Z-460 or equivalent 

Mi M3= Milliammeter, 0-5 ma, de 

M2 Mu=Milliammeter, 0-150 
ma, de 

Ri Re Rs Re=57 ohms, 1 watt 

Rs Ra=25000 ohms, 0.25 watt 

R7=51000 ohms, 0.5 watt 

Rs Ro=Potentiometer, 20000 
ohms, 2 watts 


NOTE: Suitable tube sockets are Johnson 122-248 or equivalent mounted 9/16 inch below chassis. For 
detailed operating conditions of this circuit, refer to type 6524 in the Tube Types Section where typical 
operation values for Intermittent Commercial and Amateur Service (ICAS) are given for both the 


tripler and final at 462 Mc. 
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(4-14) 
OSCILLATOR FOR DIELECTRIC HEATING 
Frequency 27 Mc (Approx.) 
a 
TYPE 8000 (-=) 
Ly 
LOAD 
ELECTRODES 
aa 
x x 
t loaof 
TYPE 6000\] = {tee 
2000 V | 
500 MA 7 V AC 
Ci Cz C3=0.005 uf, mica, 600 v. tubing spaced 34 inch on tubing with adjustable 
C4=2 plates 3/32-inch alumi- 244-inch I.D. spacing between turns on 
num, 5 inches x 7 inches Le=RF choke, 40 ma 334-inch I.D. 
spaced % inch L3=RF choke, 500 ma Mi= Milliammeter, 0-100 ma, de 
Cs=50 wyf, max., depends on Ls=3 turns 5/16-inch copper M2= Milliammeter, 0-1000 ma, de 
work load tubing spaced 5 inch on R=5000 ohms, 25 watts 
F=Fuse, 0.5 amp 334-inch I.D. T=Filament transformer, 10 
Li=5 turns 3/16-inch copper Ls Le= 2 turns 3/16-inch copper volts rms, 9 amp 


NOTE: Adequate shielding should be used to assure compliance with FCC requirements regar ding 
spurious radiation. 


(4-15) 
OSCILLATOR FOR INDUCTION HEATING 
Frequency 450 Ke (Approx.) 
4000 V C5 
1 AMP 
C1 C3=0.01 pf, mica, 600 v. inches long on 4-inch Mi=Milliammeter, 0-1000 ma, de 
C2 Cs=0.1 uf, paper, 5000 v., diameter Me= Milliammeter, 0-150 ma, de 
0.6 amp rms min. I2=3.5 mh, rf choke, 250 ma R=2500 ohms, 50 watts 
C1=0.002 yf, mica, 8000 volts L3=63 yf, choke, 15 amp rms, T=Filament transformer, 10 
min., 15 amp rms insulated for 5000 peak volts, volts rms, 10 amp 
F=Fuse, 1 amp 40 turns Ne. 8 Enam., 8inches © B=Blower, designed to supply 
Li= 3mh, rf choke, 1 amp rms, on 4-inch diameter form. an air flow of 40 cfm froma 
insulated for 10000 peak L4s=Single-turn secondary, 2-inch-diameter nozzle 
volts, single-layer solenoid, sheet copper directed vertically on bulb 
300 turns No. 18 Enam., 12 Ls= Work coil between grid and plate seals. 


NOTE: Adequate shielding should be used to assure compliance with FCC requirements regarding 
spurious radiation. 
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(4-16) 


VHF OSCILLATOR FOR DIELECTRIC 
Frequency 160 Mc (Approx.) 


HEATING 


al 


Ci=250 wuf, mica 0.005 inch 3 inches x 314 inches mounted 
thick, 3 inches x 334 inches on Le and round disk 3 inches 
copper plate, held to mount- in diameter, air gap 14 inch 
ing platform by insulated to 1 inch 
pressure clamps Ce C7=100 puuf, mica (“postage 

C2 C3=0.001 uf, mica, 600 v. stamp’’), 600 v. 

C4s=200 put, mica 0.005 inch F=Fuse, 0.5 amp 
thick, 4 inches x 5 inches Li=Copper strap 1-3/16 inches 
copper plate, held to mount- wide x 1/16 inch thick 
ing platform by insulated Le= % inch x 1 inch rectangular 
pressure clamps waveguide or equivalent 

Cs=10-30 yuyf, variable, con- Mi=Milliammeter, 0-150 ma, de 
sisting of copper plate M2= Milliammeter, 0-750 ma, de 


MOUNTING PLATFORM 


INSULATOR 


R=2000 ohms, wire-wound, 
50 watts 

T=Filament transformer, 
11 volts rms, 12.5 amp, 
maximum starting surge 
50 amp 

B=Blower, designed to supply 
an air flow of at least 140 cfm 
through an outlet area of 
614 square inches to the 
radiator and the filament and 
grid seals. 


NOTE: Entire oscillator and load assembly is enclosed in metal box having one end open for cooling-air 
exit and for ease of loading work. Mounting platform divides box into two compartments. See tube data 
for RCA-5786 forced-air-cooling requirements. Tube and circuit must be protected from fumes or 
vapors that may come from work. Adequate shielding should be used to assure compliance with FCC 


requirements regarding spurious radiation. 
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Notes: 
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RCA Tube Division 
Technical Publications 


Copies of the publications listed below 
may be obtained from your RCA Tube 
Distributor, or direct from Commercial 


Engineering, Tube Division, Radio Cor- 
poration of America, Harrison. New 
Jersey. 


Electron Tubes 


®RCA TUBE HANDBOOK— HB-3 (734’’x 
5/’). Five deluxe 2-inch-capacity binders 
imprinted in gold. The bible of the in- 
dustry—contains over 3100 pages of 
loose-leaf data and curves on RCA re- 
ceiving tubes, picture tubes, cathode- 
ray tubes, phototubes, special tubes, 
and semiconductor devices. Available 
on subscription basis. Price $17.50* in- 
cluding service for first year. Write to 
Commercial Engineering for descriptive 
folder and order form. 


@® RCA TRANSMITTING TUBES — TT-4 
(834"" x 534’")—256 pages. Written for 
the engineer, service technician, radio 
amateur, student, and experimenter. 
Contains basic information on generic 
tube types, on tube parts and materials, 
on tube installation and application, and 
on interpretation of tube data. Includes 
maximum ratings, typical operating val- 
ues, and characteristics curves for power 
tubes having plate-input ratings up to 4 
kilowatts, and maximum ratings and 
operating values for associated rectifier 
tubes. Contains sections on transmitter- 
design considerations and on rectifier 
circuits and filters. Features classifica- 
tion charts for quick, easy selection of 
tubes, and circuit diagrams for trans- 
mitting and industrial applications. Fea- 
tures lie-flat binding. Price $1.00.* 


@ RCA RECEIVING TUBE MANUAL— RC-17 
(83%"' x 534'’)—336 pages. Revised, ex- 
panded, and brought up to date. Con- 
tains the latest receiving tubes, includ- 
ing types for black-and-white and color 
television applications. Features tube 
theory written for the layman, applica- 
tion data, Resistance-Coupled Amplifier 
Section, and several new circuits for 
high-fidelity audio amplifiers. Features 
lie-flat binding. Price 60 cents.* 


+Trade Mark Reg. U.S. Pat. Off. 


@ RADIOTRON{ DESIGNER’S HANDBOOK 
—Ath Edition (834” x 514’’)—1500 
pages. Comprehensive reference thor- 
oughly covering the design of radio and 
audio circuits and equipment. Written 
for the design engineer, student, and ex- 
perimenter. Contains 1000 illustrations, 
2500 references, and cross-referenced 
index of 7000 entries. Edited by F. 
Langford-Smith of Amalgamated Wire- 
less Valve Co., Pty., Ltd. in Australia. 
Price $7.00.* 


@® RCA POWER AND GAS TUBES—PG- 
101C (10%” x 83¢’’)—24 pages. Com- 
pletely revised and brought up to date. 
Technical information on 174 RCA 
vacuum power tubes, rectifier tubes, 
thyratrons, ignitrons, magnetrons, and 
vacuum-gauge tubes. Includes terminal 
connections. Price 20 cents.* 


@ RECEIVING-TYPE TUBES FOR INDUSTRY 
AND COMMUNICATIONS — RT-104 
(1074 x 834'’)—20 pages. Technical in- 
formation on 130 RCA “‘special red’’ 
tubes, premium tubes, computer tubes, 
pencil tubes, glow-discharge tubes, small 
thyratrons, low-microphonic amplifier 
tubes, and other special types. Includes 
socket-connection diagrams. Price 20 
cents.* 


@ RCA RECEIVING TUBES FOR AW, FM, 
AND TELEVISION BROADCAST—1275-G 
(1074’' x 834’’) 28 pages. New booklet 
contains classification chart, character- 
istics chart, and base and envelope con- 
nection diagrams on more than 600 
entertainment receiving tubes and pic- 
ture tubes. Price 25 cents.* 


@®RCA PHOTOTUBES—PT-20R1 (1074” 
x 834'")—16 pages. Phototube theory, 
data on 15 types, curves and circuits for 
light-operated relays, light measure- 
ments, and sound reproduction. Single 
copy free on request. 


*Prices shown apply in U.S.A. and are subject to change without notice. 
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@RCA PHOTOSENSITIVE DEVICES AND 
CATHODE-RAY TUBES — CRPD-105 
(1074"” x 83%’’)—24 pages. Contains 
technical information on 109 RCA tubes 
including single-unit, twin-unit, and mul- 
tiplier phototubes; flying spot tubes; 
monitor, projection, transcriber, and 
view-finder kinescopes; and storage 
tubes. Price 20 cents.* 


@RCA PICTURE TUBES—KB-106 (1074” 
x 87%'’)—16 pages. Contains character- 
istics and base-connection diagrams for 
RCA’s complete line of picture tubes. 
Features an interchangeability directory 
on more than 150 types. Price 20 cents.* 


@ RCA TUBE PICTURE BOOK—TPB-1 
(107%” x 834’’)—16 pages. Collection of 
photographs and cutaway drawings of 
representative tube types. Prepared 
especially for use by students. A visual 
aid for the details of tube construction. 
Price 25 cents.* 


@ RCA POWER-TUBE FITTINGS—PTF- 
1012A (107%” x 834'")—24 pages. Lists 
39 power-tube fittings designed for sup- 
porting and cooling power tubes, and 
illustrates their use with power tubes 
made by RCA and other manufacturers. 
Includes exploded-view assembly draw- 
ings as well as detail drawings of all fit- 
tings. Price 25 cents.* 


@ HEADLINERS FOR HAMS—HAM-103B 
(107%” x 834’’)—4 pages. Technical in- 
formation and terminal-connection dia- 
grams for 48 RCA “HAM” PREFER- 
ENCE TYPES: modulators, class C 
amplifiers and oscillators, frequency 
multipliers, rectifier tubes, thyratrons, 
cold-cathode (glow-discharge) tubes, and 
cathode-ray tubes. Single copy free on 
request. 


@ TECHNICAL BULLETINS — Complete 
authorized information on RCA trans- 
mitting tubes and other tubes for com- 
munications and industry. Be sure to 
mention tube-type bulletin desired. Sin- 
gle copy on any type free on request. 


e@ RCA PREFERRED TYPES LIST—PTL- 
501-B (107%” x 83%’’)—-4 pages. Lists 
RCA Preferred Tube Types, both re- 
ceiving and non-receiving, by function. 
An aid to equipment designers in the 
selection of tube types for new equip- 
ment design. Single copy free on request. 


@ RCA INTERCHANGEABILITY DIRECTORY 
OF INDUSTRIAL-TY PE ELECTRON TUBES— 
ID-1020A (107%%” x 83%’’)—16 pages. 
Lists more than 2000 type designations 
of 26 different manufacturers arranged 
in alphabetical-numerical sequence; 
shows the RCA Direct Replacement 
Type or the RCA Similar Type, when 
available. Price 20 cents.* 


Test and Measuring Equipment 


INSTRUCTION BOOKLETS — Illustrated 
instruction booklets, containing specifi- 
cations,operating and maintenance data, 
application information, schematic dia- 
grams, and replacement parts lists, are 


available for all RCA test instruments. 
Booklets for the following popular in- 
struments are available at the prices 
indicated. Prices for booklets on other 
instruments are available on request. 


25 cents each* 


WO-55A (3”’ Oscilloscope) 
WR-39A (TV Calibrator) 
WR-59A (TV Sweep Generator) 
WR-67A (Test Oscillator 
WV-65A (VoltOhmystt) 
WV-75A (VoltOhmyst7) 


tTrade Mark Reg. U.S. Pat. Off. 


WV-77A (VoltOhmyst7) 
WV-77B (VoltOhmystt) 
WV-84A (Microammeter) 
WV-95A (VoltOhmyst7) 


165 (VoltOhmystt) 
165-A  (VoltOhmyst7) 
195-A  (VoltOhmystt) 


*Prices shown apply in U.S.A. and are subject to change without notice. 
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50 cents each* 


WA-44A (Audio Oscillator) WR-40A (UHF Generator) 
WO-56A (7” Oscilloscope) WR-41A (UHF Generator) 
WO-57A (3” Oscilloscope) WR-41B (UHF Generator) 
WO-57B (8” Oscilloscope) WR-49A (RF Generator) 
WO-60C (5” Oscilloscope) WR-59B (TV Sweep Generator) 
WO-78A (5” Oscilloscope) WR-59C (TV Sweep Generator) 
WO-79A (8” Oscilloscope) WR-61A (Color-Bar Generator) 
WO-79B (8” Oscilloscope) WR-61B (Color-Bar Generator) 
WO-88A (5” Oscilloscope) WR-86A (UHF Sweep Generator) 
WO-91A (5” Oscilloscope) WR-89A (Marker Generator) 
WR-36A (Dot-Bar Generator WV-87A (VoltOhmystt) 
WR-39B (TV Calibrator) WV-97A (VoltOhmystt) 


WR-39C (TV Calibrator) 


75 cents each* 


WR-46A (Video Dot/Crosshatch Generator) WV-98A (VoltOhmystt) 


$1.00 each* 


WT-100A (Electron-Tube MicroMhoMeter) 


Batteries 


® RCA RADIO BATTERIES FORFLASHLIGHT, industrial applications. Includes inter- 
RADIO, AND INDUSTRIAL APPLICATIONS  changeability directory, and a battery 
—BAT-134B (10%” x 83%’')—8 pages. replacement guide for 1948 to 1954 in- 
Contains characteristics, terminal con-  clusive for portable radios. Single copy 
nections, and socket patterns of 82 RCA free on request. 

dry batteries for radio, flashlight, and 


+Trade Mark Reg. U. S. Pat. Off. 
*Prices shown apply in U.S.A. and are subject to change without notice. 
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Reading List 


The publications listed represent both elementary and advanced treatments of 
power and rectifier tube theory, applications, and circuit design. The list, obviously, 
is not inclusive, but additional references are given in the publications listed. 


ARRL Antenna Book. American Radio Relay League. 

BENEDICT, R. R. Industrial Electronics. Prentice-Hall, Inc, 

CuuTE, G. M. Electronics in Industry. McGraw-Hill Book Co., Inc. 

DAVID AND WEED. Industrial Electronic Engineering. Prentice-Hall, Inc. 
Dog, R. B. Television Principles. McGraw-Hill Book Co., Inc. 

EVERITT, W. L. Communication Engineering. McGraw-Hill Book Co., Ine. 
FINK, D. G. Engineering Electronics. McGraw-Hill Book Co., Inc. 

GRAY, T. S. Applied Electronics. John Wiley & Sons, Inc. 

KLOEFFLER, R. G. Industrial Electronics and Control. John Wiley & Sons, Ine. 
Kouuer, L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Ine. 


MARKUS AND ZELUFF. Electronics for Communication Engineers. McGraw-Hill Book 
Co., Inc. 


MARKUS AND ZELUFF. Handbook of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Inc. 


PENDER, DELMAR, AND McILWAIN. Handbook for Electrical Engineering—Com- 
munications and Electronics. John Wiley & Sons, Inc. 


PREISMAN, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill 
Book Co., Ine. 


PRINCIPLES OF ELECTRICAL ENGINEERING SERIES. Applied Electronics. John Wiley 
& Sons, Inc. 


RADIATION LABORATORY SERIES. Vol. 18—Vacuum-Tube Amplifiers; Vol. 19— 
Wave-forms. McGraw-Hill Book Co., Ine. 


RADIO RESEARCH LABORATORY, HARVARD UNIVERSITY. Very-High-Frequency Tech- 
niques. McGraw-Hill Book Co., Inc. 


ReicH, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book Co., 
Inc. 


RICHTER, WALTHER. Fundamentals of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Ine. 


Single Sideband for the Radio Amateur. American Radio Relay League. 
SPANGENBERG, K. R. Vacuum Tubes. McGraw-Hill Book Co., Ine. 
TERMAN, F. E. Electronic and Radio Engineering. McGraw-Hill Book Co., Ine. 
TERMAN, F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Ine. 
TERMAN AND PETTIT. Electronic Measurements. McGraw-Hill Book Co., Ine. 
The Radio Amateurs Handbook. American Radio Relay League. 
The Radio Handbook. Editors & Engineers, Ltd. 
FEDERAL COMMUNICATIONS COMMISSION 

Part 12: Rules Governing Amateur Radio Service. 


Part 18: Rules and Regulations Relating to Industrial, Scientific, 
and Medical Service. 


256 


fw 


RCA Transmitting Tubes NOT Recommended 
For New Equipment Design 


Certain transmitting tube types should be avoided in the design 
of new equipment because they are approaching obsolescence or have 
limited or dwindling demand. Such RCA types are listed below. For 
a guide to the selection of tube types recommended for new equipment 
design, refer to the Charts Section. 


2C40 800 841 1623 
2C43 ~ 801-A 842 1624 
3 E22 803 851 1626 
4-1000A 804 860 1635 
10-Y 806 861 5588 
211 830-B 865 8003 
217-C 838 1619 8012-A 


RCA Preferred Types List 


A list of preferred tube types is available to assist equipment 
designers and manufacturers in formulating their plans for future pro- 
duction of electronic equipment. This list is based on periodic surveys 
of the needs of the engineering and manufacturing fields and keeps 
abreast of technological advances in tube design and application. 

A copy of the current list will be gladly furnished on request. 
Write to Commercial Engineering, Tube Division, Radio Corporation 
of America, Harrison, N. J. 


Legend for Base and Envelope Connection Diagrams 
Diagrams show terminals viewed from base or filament end of tube 


Orientation Symbol 
Other Than Key 
\ 


» Small Pin 


Flexible Envelope Rigid Envelope 
Terminal Terminal 


Large Pin Envelope 


e=Gas-Type Tube G =Grid IS = Internal Shield 
BC = Base Sleeve H = Heater K =Cathode 
CP=Center Pin Hm =Heater Mid-Tap NC=No Connection 
F = Filament IC =Internal Connec- P=Plate or Anode 
Fu =Filament Mid-Tap tion—Do not use §=Shell 


Alphabetical Subscripts B, D, P, T, and TR indicate, respectively, beam unit, diode 
y eee umit, pentode unit, triode unit, and tetrode unit in multi-unit tubes. 
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